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WASTE SITE RECLASSIFICATION FORM

Operable Unit: 100-NR-1 Control No.: 2012-079
Waste Site Code(s)/Subsite Code(s): 1 00-N-25

Reclassification Category: Interim 0Z Final El
Reclassification Status: Closed Out 0No Action El Rejected Rl

RCRA Postclosure 0l Consolidated El None El
Approvals Needed: DOE 0D Ecology Z EPA El
Description of current waste site condition:

The 1 00-N-25, French Drain 1 Liquid Waste Site was identified as a 1 00-NR-1 Operable Unit waste site requiring
remediation in the interim Action Record of Decision for the 100-NR-1 and 100-NR-2 Operable Units, Hanford Site,
Benton County, Washington (1 00-N Area ROD) (EPA 1999).

The location of the waste site is approximately 82 m (270 ft) south of the location of the 11 6-N-2 waste site. The purpose
of the f rench drain is unknown; however, the nearest structure was the 11 05-N Administrative Off ice Trailer, which
existed from 1975 to 1986. There were no above or below grade pipelines found to have led to the drain; therefore, it
was speculated that the drain was used for water runoff from the nearby office trailer roof or condensate from an air
conditioning unit.

Remedial action at the 100-N-25 waste site was performed between March 27 and 29, 2012. The waste site was
excavated to an approximate depth of 4 m (13 ft) below ground surface resulting in approximately 333 bank cubic meters
(436 bank cubic yards) of soil removed for disposal at the Environmental Restoration Disposal Facility (ERDF). There
was no evidence of a french drain found during remediation.

Remediation, verification sampling, and a comparison of residual contaminant concentrations against cleanup levels have
been performed in accordance with remedial action objectives and remedial action goals (RAGS) established by the Interim
Action Record of Decision for the 100-NR- 1 and 100-NR-2 Operable Units, Hanford Site, Ben ton County, Washington
(1 00-N Area ROD), U.S. Environmental Protection Agency, Region 10, Seattle, Washington (EPA 1999). The selected
remedy involved (1) excavating the site to the extent required to meet specified soil cleanup levels, (2) disposing of
contaminated excavation materials at the ERDF, (3) demonstrating through verification sampling that cleanup goals have
been achieved, and (4) proposing the site for reclassification as Interim Closed Out.
Basis for reclassification:

Cleanup verification sampling results were evaluated in comparison to the RAGs. In accordance with this evaluation, the
verification sampling results supports a reclassification of the 100-N-25 waste site to Interim Closed Out. The current site
conditions achieve the RAGs established by the 100-N Area ROD (EPA 1999). The evaluation (which may include
fate-and-transport modeling) of all data collected from the waste site resulted in a determination that residual contaminant
concentrations do not preclude any future uses (as bounded by the rural-residential scenario) and allow for unrestricted
use of shallow-zone soils (i.e., surface to 4.6 m [15 ft] deep). The results from the base of the excavation also
demonstrate that residual contaminant concentrations are protective of groundwater and the Columbia River.
Contamination above direct exposure levels was not observed in shallow zone soils and is concluded to not exist in deep
zone soils; therefore, institutional controls to prevent uncontrolled drilling or excavation into the deep zone soil are not
required. The basis for reclassification is described in detail in the Remaining Sites Verification Package for the
100-N-25, French Drain 1 Liquid Waste Site (attached).
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WASTE SITE RECLASSIFICATION FORM

Operable Unit: 100-NR-1 Control No.: 2012-079
Waste Site Code(s)/Subsite Code(s): 1 00-N-25

Regulator comments:

Approval of this Waste Site Reclassification Form documents the regulators agreement that the 1 00-N-25 waste site
qualifies for "Interim Closed Out" under this Interim Action ROD. In addition, the lead regulator has evaluated the data for
this site against WAC 173-340 (2007) cleanup levels for direct contact, groundwater protection, and river protection. This
evaluation is documented in the letter transmitting the lead regulators approval of the site's reclassification to "Interim
Closed Out."

Waste Site Controls:
Engineered E1 Yes ED No Institutional El Yes E No O&M 0I Yes 0 No
Controls: Controls: Requirements:
If any of the Waste Site Controls are checked Yes, specify control requirements including reference to the Record of
Decision, TSD Closure Letter, or other relevant documents:

DOE Federal Project Director (printed) / '" Signature Date

N. Menard 2
Ecology Project Manager (printed) Sintr ate

N/A________________________
EPA Project Manager (printed) Signature Date
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Rev. 0

REMAINING SITES VERIFICATION PACKAGE FOR THE
100-N-25, FRENCH DRAIN 1 LIQUID WASTE SITE

Attachment to Waste Site Reclassification Form 2012-079

December 2012



Attachment to Waste Site Reclassification Form 20 12-079 Rev. 0

REMAINING SITES VERIFICATION PACKAGE FOR THE
100-N-25, FRENCH DRAIN 1 LIQUID WASTE SITE

EXECUTIVE SUMMARY

The I100-N-25, French Drain 1 Liquid Waste Site, part of the I100-NR-1I Operable Unit, is located
approximately 82 m (270 ft) south of the location of the 1 16-N-2 waste site. The purpose of the
french drain is unknown; however, the nearest structure was the 11 05-N Administrative Office
Trailer, which existed from 1975 to 1986. No above- or below-grade pipelines were found to
have led to the drain; therefore, it was speculated that the drain was used for water runoff from
the nearby office trailer roof or condensate from an air conditioning unit.

Remediation of the I100-N-25 waste site was performed between March 27 and 29, 2012. The
waste site was excavated to an approximate depth of 4 mn (13 ft) below ground surface resulting
in approximately 333 bank cubic meters (436 bank cubic yards) of soil and debris being removed
and disposed at the Environental Restoration Disposal Facility. There was no evidence of a
french drain found during remediation. No overburden soil was stockpiled to be used as backfill.

Verification sampling was conducted on July 24, 2012. A summary of the cleanup evaluation
for the soil sampling results against the applicable remedial action goals (RAGs) is presented in
Table ES-i. The results of the verification sampling were used to make reclassification
decisions for the 100-N-25 waste site in accordance with the TPA-MP-14 procedure in the
Tri-Party Agreement Handbook Management Procedures (DOE-RL 2011).

In accordance with this evaluation, the verification sampling results and modeling support a
reclassification of this site to Interim Closed Out. The current site conditions achieve the
remedial action objectives (RAOs) and the corresponding RAGs established in the Remedial
Design Report/Remedial Action Work Plan for the IJOO-NArea (DOE-RL 2006b), and the
Interim Action Record of Decision for the 100-NR-1 and J00-NR-2 Operable Units,
Hanford Site, Benton County, Washington (1 00-N Area ROD) (EPA 1999). These results show
that residual soil concentrations support future land uses that can be represented (or bounded) by
a rural-residential scenario. The sample and modeling results also demonstrate that residual
contaminant concentrations support unrestricted future use of shallow zone soil (i.e., surface to
4.6 mn [ 15 ft]), and contaminant levels remaining in the soil are protective of groundwater and the
Columbia River. The 1 00-N-25 waste site was excavated to a depth of approximately 4 mn (13 ft)
below ground surface. Contamination above direct exposure levels was not observed in shallow
zone soils and is concluded to not exist in deep zone soils; therefore, institutional controls to
prevent uncontrolled drilling or excavation into the deep zone of the site are not required.

Remaining Sites Verification Package for the 100-N-25, French Drain 1 Liquid Waste Site ES-i



Attachment to Waste Site Reclassification Form 20 12-079 Rev. 0

Table ES-i. Summary of Remedial Action Goals for the 100-N-25 Waste Site.

Remedial
Regulatory Remedial Action Goals Results Action

Requirement Objectives
Attained?

Direct Exposure - Attain dose rate of < 15 mrem/yr above Radionuclides were not identified as N
Radionuclides background over 1,000 years. COPCs for this site. N

Direct Exposure - Attain individual COPC RAGs. All individual COPC concentrations are Yes
Nonradionuclides below the direct exposure criteria.

Attain a hazard quotient of <1 for all The hazard quotients for individual
individual noncarcinogens. nonradionuclide COPCs are <1.

Attain a cumulative hazard quotient of The cumulative hazard quotient for all

Risk Requirements - <1 for noncarcinogens. sampling areas (1.9 x 10-3) is <1. Yes
N onradionucl ides Attain an excess cancer risk of <I X 10-6 The excess cancer risk for individual

for individual carcinogens, carcinogens is <1 X 10-6

Attain a cumulative excess cancer risk of The total excess cancer risk (6.2 x 10-~)
<1 x 10-5 for carcinogens. is <1 x 10-5.

Attain single COPC groundwater and
river RAGs.

Attain National Primary Drinking Water
Regulations a: 4 mrem/yr (beta/gamma)

Groundwaer/River dose standard to target receptor/organ. Rdouldswr o dniida

Protection - Meet drinking water standards for alpha Radi oc is wiee noNdetfida
Radionuclides emitters: the more stringent of

15 pCi/L MCL or 1/25'h of the derived
concentration guide for

bDOE Order 5400.5

Meet total uranium standard of 30 jsg/L
(21.2 pCi/L) c.___________________ ______

Residual concentrations of
benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene,
benzo(k)fluoranthene, and
indeno(l,2,3-cd)pyrene exceed soil RAGs

Groundwater/River Attain individual nonradionuclide for groundwater and/or river protection.
Protection - groundwater and Columbia River cleanup However, based on RESRAD modeling Yes
Nonradionuclides requirements. discussed in Appendix C of the

100-N Area RDRIRAWP
(DOE-RL 2006b), it is predicted that these
constituents will not reach groundwater
(and thus the Columbia River) within

d
________________1,000 years

a"National Primary Drinking Water Regulations" (40 Code of Federal Regulations 14 1).
Radiation Protection of the Public and Environment (DOE Order 5400.5).
Based on the isotopic distribution of uranium in the 100 Area, the 30 jsg/L MCL corresponds to 21.2 pCi/L. Concentration-to-activity
calculations are documented in Calculation of Total Uranium Activity Corresponding to a Maximum Contaminant Levelfor Total Uranium of
30 Micrograms per Liter in Groundwater (BHI 2001).

dBecause the soil-partitioning coefficient values for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, and
indeno(l,2,3-cd)pyrene are greater than 80 mL/g (360 mL/g, 5,500 mL/g, 880 mL/g, 2,020 mL/g, and 3,470 mL/g, respectively), RESRAD
modeling discussed in Appendix C of the 100-N Area RDR'RAWP (DOE-RL 2006b) predicts the contaminants will not reach groundwater
within 1,000 years. The vadose zone beneath the I100-N-25 excavation is approximately 17 mn (55.8 ft) thick. Based on RESRAD modeling,
constituents with a soil-partitioning coefficient of 4.4 inL/g or greater are not predicted to migrate through a vadose zone of this thickness and
reach groundwater in 1,000 years. Therefore, residual concentrations of benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(k)fluoranthene, and indeno( l,2,3-cd)pyrene are predicted to be protective of groundwater and the Columbia River.

COPC = contaminant of potential concern RAG = remedial action goal
MCL = maximum contaminant level RDR/RAWP = Remedial Design Report/Remedial Action Work Plan
NA = not applicable RESRAD = RESidual RADioactivity (dose model)

Remaining Sites Verification Package for the 100-N-25, French Drain 1 Liquid Waste Site ES-2



Attachment to Waste Site Reclassification Form 20 12-079 Rev. 0

Soil cleanup levels were established in the 100-N Area ROD (EPA 1999) based in part on a
limited ecological risk assessment. Although not required by the 1 00-N Area ROD, a
comparison against ecological risk screening levels has been made for the 100-N-25 waste site
contaminants of potential concern and other constituents (Appendix A). Ecological screening
levels from Washington Administrative Code 173-340 were exceeded for boron and vanadium.
The U.S. Environmental Protection Agency ecological soil screening levels were exceeded for
antimony, manganese, vanadium, and zinc. Exceedance of screening values is intended to
trigger additional evaluation and does not necessarily indicate the existence of risk to ecological
receptors. Because concentrations of antimony, manganese, vanadium, and zinc are below
Hanford Site or Washington State background values (note that state background values are only
used when Hanford Site background values are not available), it is believed that the presence of
these constituents does not pose a risk to ecological receptors. All exceedances will be evaluated
in the context of additional lines of evidence for risk to ecological receptors as part of the final
closeout decision for this site.

Remaining Sites Verification Package for the 100-N-25, French Drain 1 Liquid WFaste Site ES-3
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Attachment to Waste Site Reclassification Form 20 12-079 Rev. 0

REMAINING SITES VERIFICATION PACKAGE FOR THE
100-N-25, FRENCH DRAIN 1 LIQUID WASTE SITE

STATEMENT OF PROTECTIVENESS

The 100-N-25, French Drain 1 Liquid Waste Site verification sampling data, site evaluations,
and supporting documentation demonstrate that this site meets the objectives established in the
Remedial Design Report/Remedial Action Work Plan for the 100-N Area (RDR/RAWP)
(DOE-RL 2006b) and the Interim Action Record of Decision for the ]00-NR-1 and 100-NR-2
Operable Units, Hanford Site, Benton County, Washington (1 00-N Area ROD) (EPA 1999). The
results of verification sampling and modeling show that residual soil concentrations do not
preclude any future uses (as bounded by the rural-residential scenario) and allow for unrestricted
use of shallow zone soils (i.e., 4.6 mn [ 15 ft] deep). The results also demonstrate that residual
contaminant concentrations are protective of groundwater and the Columbia River. The
1 00-N-25 waste site was excavated to a depth of approximately 4 mn (13 ft) below ground
surface. Contamination above direct exposure levels was not observed in shallow zone soils and
is concluded to not exist in deep zone soils; therefore, institutional controls to prevent
uncontrolled drilling or excavation into the deep zone of the site are not required.

Soil cleanup levels were established in the 1 00-N Area ROD (EPA 1999) based in part on a
limited ecological risk assessment. Although not required by the 1 00-N Area ROD, a
comparison against ecological risk screening levels has been made for the 100-N-25 waste site
contaminants of potential concern (COPCs) and other constituents (Appendix A). Ecological
screening levels from Washington Administrative Code (WAC) 173-340 were exceeded for
boron and vanadium. The U.S. Environmental Protection Agency (EPA) ecological soil
screening levels were exceeded for antimony, manganese, vanadium, and zinc. Exceedance of
screening values is intended to trigger additional evaluation and does not necessarily indicate the
existence of risk to ecological receptors. Because concentrations of antimony, manganese,
vanadium, and zinc are below Hanford Site or Washington State background values (note that
state background values are only used when Hanford Site background values are not available),
it is believed that the presence of these constituents does not pose a risk to ecological receptors.
All exceedances will be evaluated in the context of additional lines of evidence for risk to
ecological receptors as part of the final closeout decision for this site.

GENERAL SITE INFORMATION AND BACKGROUND

The Il00-N-2 5, French Drain 1 Liquid Waste Site, part of the Il00-NR-1I Operable Unit, is located
approximately 82 mn (270 ft) south of the location of the former 11I 6-N-2, 13 10O-N Chemical
Waste Storage Tank (Figure 1). The purpose of the french drain is unknown; however, the
nearest structure was the 1 105-N Administrative Office Trailer, which existed from 1975 to
1986. No above- or below-grade pipelines were found to have led to the drain; therefore, it was
speculated that the drain was used for water runoff from the nearby office trailer roof or
condensate from an air conditioning unit.

Remaining Sites Verification Package for the 100-N-25, French Drain 1 Liquid Waste Site



Attachment to Waste Site Reclassification Form 20 12-079 Rev. 0

Figure 1. The 100-N-25 Waste Site Location Map.
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Attachment to Waste Site Reclassification Form 20 12-079 Rev. 0

REMEDIAL ACTION SUMMARY

Prior to the start of the I100-N-25 waste site remediation, water hydrant 3 2 was moved from the
west side of the waste site to the east side. The move was conducted on March 16, 2012.

Remedial action at the 100-N-25 waste site was performed between March 27 and 29, 2012. The
excavation continued to an approximate depth of 4 mn (13 ft) below ground surface resulting in
approximately 333 bank cubic meters (436 bank cubic yards) of material removed for disposal at
the Environmental Restoration Disposal Facility (ERDF). There was no evidence of a french
drain. A small section of steel piping associated with the water hydrant that was moved was
removed and disposed at the ERDF. No anomalous materials were encountered during the
excavation. All material was direct loaded from the excavation into trucks for disposal at the
ERDF. No overburden piles or waste staging pile areas are associated with the 1 00-N-25 waste
site. The post-excavation civil survey is shown in Figure 2.

A site visit was performed on April 18, 2012, to observe the remediated Il00-N-25 waste site.
Figure 3 is a post-remediation photograph of the site.

VERIFICATION SAMPLING ACTIVITIES

Verification sampling was conducted at the 100-N-25 waste site on July 24, 2012. Sampling was
conducted to support a determination that residual contaminant concentrations in the soil meet
cleanup criteria specified in the 1 00-N Area RDR/RAWP (DOE-RL 2006b) and 1 00-N Area
ROD (EPA 1999).

The verification sample results are provided in Appendix B and indicate that the waste removal
action achieved compliance with the remedial action objectives (RA~s) and remedial action
goals (RAGs) for the 100-N-25 waste site. The following subsections provide additional
discussion of the inform-ation used to develop the verification sampling design. The statistical
results of verification sampling are also summarized to support interim closure of the site. A
more detailed discussion of the verification sampling can be found in the Work Instruction for
Verification Sampling of the JOO-N-25, French Drain 1 Liquid Waste Site (WCH 2012b).

Contaminants of Potential Concern

The COPCs for the 1 00-N-25 waste site were determined based upon available historical
inform-ation. The Waste Information Data System and Stewardship Information System reports
indicate the purpose of the drain is unknown. The nearest structure was the
1 105-N Administrative Office Trailer, which existed from 1975 to 1986, and was located
approximately 4.7 mn (15.5 ft) south of the french drain. No above- or below-grade pipelines
were found to have led to the drain; therefore, it is speculated that the drain was used for water
runoff from the nearby office trailer roof or condensate from an air conditioning unit.

Remaining Sites Verification Package for the ]00-N-25, French Drain 1 Liquid Waste Site 3



Attachment to Waste Site Reclassification Form 2012-079 Rev. 0

Figure 2. The 100-N-25 Post-Excavation Civil Survey.
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Attachment to Waste Site Reclassification Form 20 12-079 Rev. 0

Figure 3. Post-Reniediation Photograph of the
100-N-25 Waste Site (April 18, 2012).

The COPC list included the expanded list of inductively coupled plasma (ICP) metals (antimony,
arsenic, barium, beryllium, boron, cadmium, chromium [total] cobalt, copper, lead, manganese,
molybdenum, nickel, selenium, silver, vanadium, and zinc) and mercury. In-process soil
samples collected from the site following remediation detected total petroleum hydrocarbons
(TPH) and polycyclic aromatic hydrocarbons (PAH); therefore, they were included as site
COPCs. Nitrate was added as a COPC because of the nitrate contamination in the groundwater
at the 1 00-N Area. To preclude holding time issues associated with ion chromatography (IC)
anions EPA method 300.0 for nitrates, EPA method 353.2 was identified in the verification work
instruction as the preferred analytical method for nitrates. However, the IC anions EPA method
300.0 analysis was inadvertently added to the chain of custody; therefore the reported results are
included as part of the data set provided in Appendix B. Bromide, chloride, fluoride, nitrite,
phosphate, and sulfate are not considered COPCs for this site.

The analytical methods that were performed to evaluate the site COPCs are provided in Table 1.

Reminiing Siles teri/icaiion Package.1br the 100-N-25, French D~rain 1 Liquid Waste Site 5



Attachment to Waste Site Reclassification Form 20 12-079 Rev. 0

Table 1. Laboratory Analytical Methods.

Analytical Method Contaminant of Potential Concern

ICP metals'R - EPA Method 6010) Metals

Mercury - EPA Method 7471 Mercury

IC anions - EPA Method 300.0 b Nitrate

N0 2/N0 3 - EPA Method 353.2 Nitrate

PAH - EPA Method 83 10 Polycyclic aromatic hydrocarbons

TPH - EPA Method NWTPH-Dx Total petroleum hydrocarbons
aAnalysis was performned for the expanded list of ICP metals to include antimony, arsenic, barium, beryllium, boron,

cadmitum, chromium (total), cobalt, copper, lead, manganese, molybdenum, nickel, selenium, silver, vanadium, and zinc.
The IC anions analysis by EPA method 300.0 was not required by the work instruction (WCH 2012b) and was inadvertently
added to the chain of custody during sampling.

EPA = UJ.S. Environmental Protection Agency
IC =ion chromatography
ICP = inductively coupled plasma
NWTPH-Dx = Northwest total petroleum hydrocarbons-diesel range organics
PAH =polycyclic aromatic hydrocarbons
TPH =total petroleum hydrocarbons

Verification Sample Design

The 1 00-N-25 waste site consisted of a single decision unit, the excavation footprint, for
verification sampling. Twelve statistical verification soil samples and a duplicate were collected
from the excavation footprint. All sampling was performed in accordance with ENV- 1,
Environmental Monitoring & Management, to fulfill the requirements of the JOO-NArea
Sampling and A nalysis Plan for ('ER CLA Wasle Sites (DOE-RI 2006a). All samples were grab
samples collected at the predetermined coordinates. Additional information related to
verification sampling can be found in the field sampling logbook (WCH 2012a). The
verification sample summary is provided in Table 2. Figure 4 shows the waste site footprint and
the sampling locations.

Verification Sample Results

All verification samples were analyzed using EPA-approved analytical methods. Evaluation of
the verification data from the 1 00-N-25 excavation was performed by direct comparison of the
statistical or maximum sample results for each COPC against the cleanup criteria.

The primary statistical calculation to evaluate compliance with cleanup standards is the
95% upper confidence limit (UCL) on the arithmetic mean of the data. The 95% UCL values for
each detected COPC are computed for the 1 00-N-25 excavation decision unit as specified by the
100-N Area RDR/RAWP (DOE-RI 2006b). The calculations are provided in Appendix B.
When a nonradionuclide COPC was detected in fewer than 50% of the verification samples
collected for a decision unit, the maximum detected value was used for comparison to RAGs. If
no detections for a given COPC were reported in the data set, then no statistical calculation or
evaluation was performed for that COPC.

Remaining Sites Verification Package for the J00-N-25, French Drain I Liquid Waste Site 6



Attachment to Waste Site Reclassification Form 20 12-079 Rev. 0

Table 2. 100-N-25 Waste Site Verification Sample Summary Table.

Sample HEIS WSP WSP
Location Sample Northing Easting Sample Analysis'a

Number (in) (in)

EXC-l JlIPVN7 149520.4 571425.9 ICP metals b, mercury, N0 2 /N0 3 , IC anions ', PAH, TPH
EXC-2 JIPVN8 149520.4 571430.0 ICP metals bmruy 0N3 IanosPHTH

EXC-2 J1PVN8 149520.4 57143.0 ICP metals b,mercury, N0 2/N0 3, IC anions' PAH, TPH
EXC-4 JIPVN9 149523.9 571423.9 ICP metals b, mercury, N0 2/N03 , IC anions', PAH, TPH

EXC-4 JIPVPO 149523.9 571427.9 ICP metals bmecrN NOCainsATH
EXC-5 J1PVPI 149523.9 571432.0 ICP metals b mercury, NOJ/NOI, IC anions', PAH, TPH

EXC-6 JlIPVP2 149527.4 571421.9 ICP metals b, mercury, N0 2 /N0 3 , IC anions', PAH, TPH

EXC-7 J1PVP3 149527.4 571425.9 ICP metals b, mercury, N0 2 /N0 3 , IC anions', PAH, TPH

EXC-8 JIPVP4 149527.4 571430.0 ICP metals b, mercury, N0 2 /N0 3 , IC anions'~, PAH, TPH

EXC-9 JlIPVP5 149527.4 571434.0 ICP metals b, mercury, N0 2 /N0 3 , IC anions', PAH, TPH
EXC-10 JlPVP6 149530.9 571423.9 ICP metals b, mercury, N0 2/N0 3, IC anions', PAll, TPH

EXC-l 1 JlIPVP7 149530.9 571427.9 ICP metals b, mercury, N0 2 /N0 3 , IC anions c, PAH, TPH
EXC- 12 J1PVP8 149530.9 571432.0 ICP metals b, mercury, N0 2 /N0 3 , IC anions'5, PAll, TPH

Duplicate of j 1PVP9 149523.9 571427.9 ICP metals b, mercury, N0 2 /N0 3 , IC anions c, PAH, TPH
EX-4

Equipment J1PVRO NA NA ICP metals b, mercury
blank ___________

aFull protocol laboratory sample analysis was performed as defined in Table 1.-
bAnalysis for the expanded list of ICP metals included antimony, arsenic, barium, beryllium, boron, cadmium, chromium (total),
cobalt, copper, lead, manganese, molybdenum, nickel, selenium, silver, vanadium, and zinc.
The IC anions analysis by EPA method 300.0 was inadvertently added to the chain of custody. Bromide, chloride, fluoride,
nitrite, phosphate, and sulfate are not considered contaminants of potential concern for this site.

EPA = U.S. Environmental Protection Agency NA = not applicable
HEIS = Hanford Environmental Information System PAH = polycyclic aromatic hydrocarbons
ICP = inductively coupled plasma TPH =total petroleum hydrocarbons - diesel range organics
IC = ion chromatography WSP = Washington State Plane

Remaining Sites Verfication Package jbr the 100-N-25, French Drain 1 Liquid Waste Site7
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Figure 4. Verification Sample Locations for the IOO-N-25 Waste Site Excavation.
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Comparisons of the results for each COPC from the 1 00-N-25 excavation against the RAGs are
summarized in Table 3. Contaminants that were not detected by laboratory analysis are excluded
from the table. Calculated cleanup levels are not presented in the Cleanup Levels and Risk
Calculations Database (Ecology 2012) under WAC 173-340-740(3) for calcium, magnesium,
potassium, silicon, and sodium. The EPA's Risk Assessment Guidance for Superfund
(EPA 1989) recommends that aluminum and iron not be considered in site risk evaluations.
Therefore, aluminum, calcium, iron, magnesium, potassium, silicon, and sodium are not
considered site COPCs and are also not included the table. The complete laboratory results for all
constituents are stored in the Environmental Restoration (ENRE) project-specific database prior to
archival in Hanford Environmental Information System (HEIS), and are presented in Attachment 1
of the 95% UCL calculations (Appendix B).

Table 3. Comparison of Statistical Sample Contaminant Concentrations to Remedial
Action Goals for the 100-N-25 Waste Site Verification Sampling Data. (2 Pages)

Remedial Action Goals (mg/kg) a
Statistical or SolCenp Soil Does the Does the

Maximum SolCenp Cleanup Result Result PassCOPC Result b Direct Level for Lelfo Exed RSA
(mg/kg) Exposure Groundwater Levefr Exceed RoeRAD?

Protection Protection

Antimony' 1.0 (<BG) 32 5  dd Nod-N
Arsenic 2.0 (<BG) 20d2d2d No -

Barium 62.0 (<BG) 16,000 200 400 No -

Beryllium 0. 19 (<BG) 10.4 e 1.5 1 d 1.5 1 d No -

Boron f 1.4 16,000 320 No9 No

Cadmium' 0. 14 (<BG) 13.9 e 0.81 d 0.81 d No -

Chromium 9.8 (<BG) 120,000 1.d 185d No -

Cobalt 9.3 (<BG) 1,600 32 No9 No
Copper 16.5 (<BG) 2,960 59.2 No -d-N

Lead 5.6 (<BG) 331.d 102d No -

Manganese 329 (<BG) 11,200 52dNA No -

Molybdenum f 0.36 400 8 -- 9 No -

Nickel 11.6 (<BG) 1,600 191d27.4 No -

Vanadium 62.7 (<BG) 560 85. 1 d -- 9 No -

Zinc 50.8 (<BG) 24,000 480 6 7 .8 d No -

Chloride 23.4 (<BG) -- 25,000 -- 9 No -

Fluoride 0.83 (<BG) 4,800 96 400 No -

Nitrogen in nitrate 23.7 128,000 1,000 2,000 No -

Nitrogen in nitrite and nitrate 103 128,000 1,000 2,000 No -

Sulfate 28.8 (<BG) -- 25,000 -- 9 No -

TPH - diesel range 7.157 NA 200 200 No -

TPH - diesel range (extended) 14.657 NA 200 200 No -

Acenaphthene 0.022 4,800 96 129 No -

Anthracene 0.027 24,000 240 1,920 No -

Benzo(a)anthracene 0.047 1.37 0 .0 15 h 05h Yes Yes '

Remaining Sites Verification Package for the ]00-N-25, French Drain 1 Liquid Waste Site 9
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Table 3. Comparison of Statistical Sample Contaminant Concentrations to Remedial
Action Goals for the 100-N-25 Waste Site Verification Sampling Data. (2 Pages)

Remedial Action Goals (mg/kg) a

Statistical or SolCenp Soil Does the Does the
Maximum SolCenp Cleanup Result Result Pass

COCResult b Direct Level for Level for Exceed RESRAD
(mg/kg) Exposure Groundwater River RAGs? Modeling?

Protection Protection

Benzo(a)pyrene 0.040 0.137 0.015 h 0.015 h Yes Yes'

Benzo(b)fluoranthiene 0.049 1.37 0.015 h 0.015 h Yes Yes'

Benzo(ghi)perylenel 0.057 2,400 48 192 No -

Benzo(k)fluoranthene 0.018 13.7 0.12 015h Yes Yes'

Chrysene 0.056 137 1.2 No -h-N

Dibenz(a,h)anthracene 0.029 0.137 0.03____h 0.03 h No -

Fluoranthene 0.086 3,200 64 18.0 No -

Fluorene 0.018 3,200 64 260 No -

Indeno(1,2,3-cd)pyrene 0.067 1.37 0.015 h 0.015 h Yes Yes1

Phenanthrene' 0.094 24,000 240 1,920 No -

Pyrene 0.093 2,400 48 192 No -

a Remedial action goals obtained from the 1 00-N Area RDR/RAWP (DOE-RL 2006b).
b Maximum or 95% UCL, depending on data censorship, as described in the 1 00-N-25 Waste Site Cleanup Verification

95% UCL Calculation (Appendix B).
Hanford Site-specific background not available. Value is Washington State background from Natural Background Soil Metals
Concentrations in Washington State (Ecology 1994).

d Where cleanup levels are less than background, cleanup levels default to background per WAC 173-340-700(4)(d),
(Ecology 1996). The arsenic cleanup level of 20 mg/kg has been agreed to by the Tni-Party Agreement project managers as
discussed in Section 2.12.1 of the 1 00-N Area RDRIRAWP (DOE-RL 2006b).
Carcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340-750[3], Ecology 1996) using
an airborne particulate mass-loading rate of 0. 0001 g/m

3 (Hanford Guidance for Radiological Cleanup [WDOH 1997]).
fNo Hanford Site-specific or Washington State background value available.

g No parameters (bioconcentration factors or AWQC values) are available from the Ecology Cleanup Levels and Risk
Calculations database or other databases to calculate cleanup levels (WAC 173-340-730[3][a][iii], 1996 [Method B for surface
waters]).

h Where cleanup levels are less than the RDLs, cleanup levels default to RDLs per WAC 173-340-707(2) (Ecology 1996). The
cited RDLs are based on EPA-approved analytical methods that may not be available for rapid turnaround analyses.
Because the soil-partitioning coefficient values for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(k)fluoranthene, and indeno(l,2,3-cd)pyrene are greater than 80 mL/g (360 mL/g, 5,500 mL/g, 880 mL/g, 2,020 mL/g,
and 3,470 mL/g, respectively), RESRAD modeling discussed in Appendix C of the 100-N Area RDRIRAWP (DOE-RL
2006b) predicts the contaminants will not reach groundwater within 1,000 years. The vadose zone beneath the 1 00-N-25
excavation is approximately 17 mn (55.8 ft) thick. Based on RESRAD modeling, constituents with a soil-partitioning
coefficient of 4.4 mL/g or greater are not predicted to migrate through a vadose zone of this thickness and reach groundwater
in 1,000 years. Therefore, residual concentrations of benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(k)fluoranthene, and indeno(l ,2,3-cd)pyrene are predicted to be protective of groundwater and the Columbia River.
Toxicity data for this chemical are not available. Cleanup levels are based on surrogate chemicals:
Contaminant: benzo(ghi)perylene; surrogate: pyrene
Contaminant: phenanthrene; surrogate: anthracene

-- = not applicable RAG =remedial action goal

AWQC = ambient water quality criteria RDL = required detection limit

BG =background RDRIRAWP = Remedial Design Report/Remiedial Action Work Plan

COPC = contaminant of potential concern RESRAD = RESidual RADioactivity (dose model)

Ecology = Washington State Department of Ecology TPH = total petroleum hydrocarbons
EPA =U.S. Environmental Protection Agency UCL = upper confidence limit

NA = not available WAC = Washington Administrative Code

Remaining Sites Verification Package for the 100-N-25, French Drain I Liquid Waste Site 10
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DATA EVALUATION

This section demonstrates that contaminant concentrations at the 1 00-N-25 waste site achieve the
applicable RAGs developed to support unrestricted land use at the 100 Area as established in the
1 00-N Area ROD (EPA 1999) and documented in the RDR/RAWP (DOE-RL 2006b).

Attainment of Nonradionuclide RAGS

Table 3 compares the verification sample values to the applicable soil RAGs for direct exposure,
protection of groundwater, and protection of the Columbia River. Evaluation of the results
indicates that residual concentrations of all COPCs are below the direct exposure soil RAGs for
the 1 00-N-25 excavation. All COPCs were quantified below groundwater and/or river protection
soil RAGs with the exception of benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(k)fluoranthene, and indeno(1,2,3-cd)pyrene. Because the soil-partitioning coefficient.
values for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene and
indeno(1,2,3 -cd)pyrene are greater than 8 0 mL/g (3 60 mL/g, 5,500 mL/g, 8 80 mL/g,
2,020 mL/g, and 3,470 mL/g, respectively), RESidual RADioactivity (RESRAD) modeling
discussed in Appendix C of the 100-N Area RDR/RAWP (DOE-RL 2006b) predicts the
contaminants will not reach groundwater within 1,000 years. The vadose zone beneath the
100-N-25 excavation is approximately 17 mn (55.8 ft) thick. Based on RESRAD modeling,
constituents with a soil-partitioning coefficient of 4.4 mL/g or greater are not predicted to
migrate through a vadose zone of this thickness and reach groundwater in 1,000 years.
Therefore, residual concentrations of benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(k)fluoranthene, and indeno(l ,2,3-cd)pyrene are predicted to be protective of groundwater
(and thus the Columbia River).

Three-Part Test for Nonradionucides

A RAG requirement for nonradionuclides is the WAC 1 73-340-740(7)(e) three-part test, which
consists of the following criteria: (1) the cleanup verification 95% UCL value must be less than
the cleanup level, (2) no single detection shall exceed two times the cleanup criteria, and (3) the
percentage of samples exceeding the cleanup criteria must be less than 10% of the data set.

The application of the three-part test for the 1 00-N-25 waste site excavation is included in the
statistical calculations, where half or more of the data set was detected (Appendix B). The
results of this evaluation indicate that residual COPC concentrations pass the three-part test in
comparison against applicable RAGs, with the exception of benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, benzo(k)fluoranthene, and chrysene, which fail one or more parts of the
three-part test. However, because the soil-partitioning coefficient values for benzo(a)anthracene,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, and chrysene are greater than
80 mL/g (360 mL/g, 5,500 mL/g, 880 mL/g, 2,020 mL/g, and 200 mL/g respectively), RESRAD
modeling discussed in Appendix C of the 100-N Area RDR/RAWP (DOE-RL 2006b) predicts
the contaminants will not reach groundwater within 1,000 years. The vadose zone beneath the
1 00-N-25 excavation is approximately 17 mn (55.8 ft) thick. Based on RESRAD modeling,
constituents with a soil-partitioning coefficient of 4.4 mL/g or greater are not predicted to
migrate through a vadose zone of this thickness and reach groundwater in 1,000 years.

Remaining Sites Verification Package for the 100-N-25, French Drain 1 Liquid Waste Site 1
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Therefore, residual concentrations of benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(k)fluoranthene, and chrysene are predicted to be protective of groundwater (and thus the
Columbia River).

An additional application of the three-part test is included for the statistical data sets that default
to the maximum because less than half of the data set was detected. The results of this
evaluation indicate that residual COPC concentrations pass the three-part test in comparison
against applicable RAGs with the exception of indeno(l,2,3-cd)pyrene which fail all three parts
of the three-part test. However, because the soil-partitioning coefficient value for
indeno(1,2,3-cd)pyrene (3,470 mL/g) is greater than 80 mL/g, RESRAD modeling discussed in
Appendix C of the RDR/RAWP (DOE-RL 2006b) predicts the contaminant will not reach
groundwater within 1,000 years. As stated above, the vadose zone beneath the 1 00-N-25
excavation is approximately 17 mn (55.8 ft) thick. Based on RESRAD modeling, constituents
with a soil-partitioning coefficient of 4.4 mL/g or greater are not predicted to migrate through a
vadose zone of this thickness and reach groundwater in 1,000 years. Therefore, residual
concentrations of indeno(l,2,3-cd)pyrene is predicted to be protective of groundwater (and thus
the Columbia River).

Nonradionuclide Direct Contact Hazard Quotient and Carcinogenic Risk RAGs Attained

Nonradionuclide risk requirements include an individual hazard quotient of less than 1.0, a
cumulative hazard quotient of less than 1.0, an individual contaminant carcinogenic risk of less
than 1 X 10-6, and a cumulative carcinogenic risk of less than 1 X 10- 5 . For the 1 00-N-25 waste
site, these risk values were not calculated for constituents that were either not detected or were
detected at concentrations below Hanford Site or Washington State background. All individual
hazard quotients for noncarcinogenic constituents were less than 1.0. The cumulative hazard
quotient for those noncarcinogenic constituents above background or detected levels is
1.9 X 10-3 . The individual carcinogenic risk values for the carcinogenic constituents detected
above background are less than 1 X 1 0-6, and the cumulative carcinogenic risk value was
6.2 x 10-7, which is less than 1 X 10-5 . The I100-N-25 waste site meets the requirements for the
direct contact hazard quotient and excess carcinogenic risk as identified in the 1 00-N Area
RDR/RAWP (DOE-RL 2006b).

Nonradionuclide Groundwater Hazard Quotient and Carcinogenic Risk RAGs Attained

Assessment of the ri sk requirements for the 1 00-N-25 waste site included calculation of the
hazard quotient and carcinogenic (excess cancer) risk values for groundwater protection for
nonradionuclides. The requirements include an individual and cumulative hazard quotient of
less than 1.0, an individual excess carcinogenic risk of less than 1 X 10-6, and a cumulative excess
carcinogenic risk of less than 1 X 10-5 . Risk values were calculated for constituents that were
detected at concentrations above Hanford Site or Washington State background values or for
which there is no background value. In addition, the distribution coefficients for these
contaminants must be less than that necessary to show no migration to groundwater in
1,000 years based on RESRAD modeling discussed in Appendix C of the 1 00-N Area
RDRIRAWP (DOE-RL 2006b). Based on this model and a vadose zone of approximately 17 mn
(55.8 ft) in thickness, a distribution coefficient (Kd) of 4.4 or greater is required to show no

Remaining Sites Verification Package for the 100O-N-25, French Drain 1 Liquid Waste Site 12
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predicted migration to groundwater in 1,000 years. All individual hazard quotients for
noncarcinogenic constituents are less than 1.0. The cumulative hazard quotient for the
1 00-N-25 waste site is 1.1 x 101, which is less than 1.0. No carcinogenic constituents from
groundwater met the criteria for evaluation at the 1 00-N-25 waste site; therefore, no calculations
of excess carcinogenic risk were performed. Therefore, nonradionuclide risk requirements
related to groundwater are met.

DATA QUALITY ASSESSMENT

A data quality assessment (DQA) was performed to compare the verification sampling approach
(WCH 2012b), the field logbook (WCH 2012a), and resulting analytical data with the sampling
and data quality requirements specified by the project objectives and performance specifications.

The DQA for the I100-N-25 waste site established that the data are of the right type, quality, and
quantity to support site closeout 'decisions within specified error tolerances. The evaluation
verified that the sample design was sufficient for the purpose of clean site verification. The
cleanup verification sample analytical data are stored in the ENRE project-specific database for
data evaluation prior to archival in the HEIS and are summarized in Appendix C.

SUMMARY FOR INTERIM CLOSURE

The 1 00-N-25 waste site has been evaluated in accordance with the 1 00-N Area ROD
(EPA 1999) and the 100 Area RDRIRAWP (DOE-RL 2006). Verification sampling was
performed, and the analytical results indicate that the residual concentrations of COPCs at the
site meet the RAOs for direct exposure, groundwater protection, and river protection.

In accordance with this evaluation, the verification sampling results support a reclassification of
the 100-N-25 waste site to interim closed out. Institutional controls to prevent uncontrolled
drilling or excavation into the deep zone of the site are not required.
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APPENDIX A

ECOLOGICAL RISK COMPARISON TABLE
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APPENDIX B

CALCULATIONS
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APPENDIX B

CALCULATION BRIEF

The calculations provided in this appendix are copies of originals that are kept in the active
Washington Closure Hanford project files and are available upon request. When the project is
completed, the file will be stored in a U.S. Department of Energy, Richland Operations Office,
repository. These calculations has been prepared in accordance with ENG- 1, Engineering
Services, ENG-l-4.5, "Project Calculation," Washington Closure Hanford, Richland,
Washington. The calculations provided in this appendix include:

I 00-N-25 Waste Site Cleanup Verifi cation 9500 UCL Calculation, 0 1 OON-CA-VO 15 1, Rev. 0,
Washington Closure Hanford, Richland, Washington.

I100-N-25 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculations,
0 1 OON-CA-V0 152, Rev. 0, Washington Closure Hanford, Richland, Washington.

I100-N-25 Waste Site Hazard Quotient and Carcinogenic Risk Calculation for Protection of
Groundwater, 0O1OON-CA-VO 15 3, Rev. 0, Washington Closure Hanford,
Richland, Washington.

DISCLAIMER FOR CALCULATIONS

The calculations that are provided in this appendix have been generated to document compliance
with established cleanup levels. These calculations should be used in conjunction with other
relevant documents in the administrative record.

Remaining Sites Ver ification Package for the 100-N-25, French Drain 1 Liquid Waste Site B-i
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Aaab" 8,0

CALCULATION COVER SHEET

Project Title: 1 00-N Field Remediation Job No. 14655

Area: I 00-N

Discipline: Environmental Talculation No: OIOON-CA-V0151

Subject. 1 00-N-25 Waste Site Cleanup Verification 95% UCL Calculation

Computer Program: Excel Program No: Excel 2003

The attached calculations have been generated to document compliance with establishe cleanup levels- These calculations
should be used in onjunction with other relevant documents in the administrative record.

Committed Calculation R Preliminary [] Superseded [J Voided 0

Rev Sheet Numbers Originator Checker Reviwr Approval Date
Cover =1

0Sheets = 1 %D.D foglie C H. Dobie N KSchifem D F.Obenauer
AttmI= 4 Qe A A
Total =18 V 14n____(____10A _0,

SUMMARY OF REVISION

WM-DE-018 (05108f2007) *Obtain Calc. No. from Docunent Control and Form from Intranet
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-~ -~ -CALCULATION SHEET

Originator J. D,.5kogle Oats 10115112 CaIc.No000- 9lS Rev. No. 0
Projc*00N Field R Job No. 14655 Chc kH-De /W Oat 10115112
Subject IM4-25 Waste Sites Clanu Verification 95% UCL Calculations SheetNo. I of13

I Summary
2 purpose:
3 Calculate the 950/ upper confidence limit (UCL) values to evaluate compliance with cleanup standards for the subject site, Aiso,
4 perform the Wshington Adininstratdve Code (WAC) 173-340-740(7Xe) Model Toxics Control Act (MTCA) 3-pail, test for
5 ordouieaayeancacltthreaiepretdfeec RDfrprmr-ulctsapepisfrec

nordruld nltsadcluaeterltv ecn dfeec RD o rmr-ulct apepisfrec
7 contaminant of concern (CCC) and contaminant of potential concern (COPC), as necessary.

8
g Table of Contents:

10 Sheets I to 4 -Calculation Sheet Summary
I1I Sheet 5 to 8 - Calculation Sheet Verification Data (Statistical and Maximum) - Excavation
12 Sheet 9 to 12 - Ecology Software (MTCAStat) Results
13 Sheet 13 - Calculation Sheet Duplicate Analysis
14 Attachment I - 100-N-25, Verification Sampling Results (4 sheets)
Is
16

17Glven/References:
18 1) Sample Results (Attachment 1).
19 2) DOE-RL, 2006a, 100-N Area Sanpfng and Analysis Plan for CERCLA Waste Sites, DOEIRL-2005-92. Rev, 0. US.
2D Departnment of Energy. Richland Operations Office, Richland, Washington.
21 3) DOE-RI., 2006b, Remedial Design Raport'Remedial Action Work Plan for the 100-N Area, DOEIRL-2005-93, Rev. 0,
22 U.S. Department of Energy, Richland Operations Office, Richland, Washington.
23 4) Ecology. 1992, Statistical Guidance for Ecology Site Managers , Publication #92-54, Washington Department of Ecology.
24 Olympia, Washington.
26 5) Ecology, 1993. Statistical Guictance for Ecology Site Managers. Supplement S-6. Analyzing Site or Backrground Data with

26Below-detection Limit or Below-POL Values (Censored Data Sets), Publication #92-54, Washington Department of Ecology.
27 Olympia, Washington.
28
29 8) Ecology, 2011, Cleanup Levels and Risk Calculations (CLARC) Database, Washington State Department of Ecology, Olympia,
30 Washington, .chttps-Jotress.wa.govlecy/darcCLARCHonme.aspx(>
31 7) EPA, 1989, Risk Assessment Guidance for Superfund: Volume 1, Human Health Evaluation Manual. Part A; Interim Final,
32 EPNJ540/1 -891002, U.S. Environmental Protection Agency. Washington, D. C.
33 8) WAC 173-340,1996, -Model Toxic Control Act - Cleanup,' Washington Administrative Code.
34
35 Solution:
36 Calculation methodology is described In Ecoilogy Pub. #92-"4 (Ecology 1992,1993), below, and in the RDRIRAWP
37 (DOE-RL 2006b). Use data from attached worksheets to perform the 95% UCL calculation for each anatle. the WAG

3 I 73-340-740(l)le) 3-part test for nonradionuclides, and the RPD calculations for each COC1COPO. The hazard quotient and
39
40 carcinogenic risk calculations are located in a separate calculation brief as an appendix to the Remaining Sites Verification

41 Package (RSVP).
42
43 Calculation Description'.
"4 The suboec calculations were performed on statistical data from soil verification samples (Attachment 1) from the 100-N-25 waste

45 site. The data were entered into an EXCEL 2003 spreadsheet and calculations performed by using the built-in spreadsheet
48 functions anid/or creating formulae within the cols. The statistical evaluation of data for use in accordance with the RDRIRAWP
47 (DOE-RI 200Gb) Is documented by this calculation. Duplicate RPD results are used in evaluation of data quality within the RSVP
48 for this site.
49

51Methodology,
52 The 100-N-25 waste site underwent statistical sampling at one decision unit; excavation area.
53
54 Analytical results for all sampling locations are summarized in the tables provided on sheet 4. Further Information of the sample

55data quality is presented In the data quality assessment section of the associated RSVP.
58
57
58
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WashinLQM C1LsreHnf1 CALCULATION SHEET

OrgntrJ.D kg Date 10/15112 Cac. No. OlOON-CA-V0I51 Rev. No. 0
Projec_1_00-_Fiel __________o Job No. 14655 Checked CH.DtiCV Date 10/15112

Subject 100-N-25 Waste Sites Cleanup Veriication 95% UCI. Calculations Sheet No. 2 of 13

1 ummary (continued)
2 Metodology, continued:
3 For nionradioactive analyes with :60% of the data below detection limits, the statistical value calculated to evaluate the
4~ effectiveness of cleanup is the 95% UCL. For nonradioactive analytes with >50% of the data below detection limits, as
8 determined by direct inspection of the sample results (Attachment 1), the maximum detected value for the data set (which

a ncludes primary anid duplicate samples) is used instead of the 95% UCL, and no further calculations are performned for those
8 data sets. For convenience, these maximum detected values are included in the summary tables that follow. The 95% UCL

9was not calculated for data sets with no reported detections. Calculated cleanup levels are not available in (Ecology 2011) under
10 WAC 173-340-740(3) for calcium. magnesium, potassium, silicon. and sodium, The EPA's Risk Assessment Guidance for
11 Superfund (EPA 1989) recommends that aluminum and iron not be considered in site risk evaluations. Therefore, aluminum,
12 calcium, iron, magnesium, potassium, silicon, and sodium are not considered site COCsr-OPCs and are also not included in
13 these calculations.
14
16 All nonradionuclide data reported as being undetected are set to 'Athe detection limit value for calculation of the statistics
17 (Ecology 1993). For the statistical evaluation of duplicate sample pairs, the samples are averaged before being included in the
18 data set, after adjustments for censored data as described above. For radionuclide data, calculation of the statistics is done
19 using the reported value. In cases where the laboratory does not report a value below the minimum detectable activity (MOA).
20 half of the MDA is used in the calculation. For the statistical evaluation of duplicate sample pairs, the samples are averaged
21 before being included in the data set, after adjustments for censored data as described above.
22
23 For nonradlonuclides, the WAC 173-340 statistical guidance suggests that a test for distributional form be performed on the data
24 and the 95% UCI calculated on the appropriate distribution using Ecology software. For nonradionuclide small data sets (n <
25 10), the calculations are performed assuming noniparametric distribution, so no tests for distribution are performed. For
26 nonradionucdide data sets of ten or greater, as for the subject site, distributional testing is done using Ecology's MTCAStat
27 software (Ecology 1993). Due to differences in addressing censored data between the RDR/RAWP
29 (DOE-RI 2006b) and MTCAStat coding and due to a limitation in the MTCAStat coding (no direct capability to address variable
30 quantitation limits within a data set), substitutions for censored data are performed before software input and the resulting data
31 set treated as uncensored.
32
33 The WAC 173-340-740(7)(e) 3-part test is performed for nonradionuclide analytes only and determines it
34 1) the 95% UCL exceeds the most stringent cleanup limit for each COPO/COC,
35 2) greater than 10% of the raw data exceed the most stringent cleanup limit for each COPC/COG,
36 3) the maximum value of the raw data set exceeds two times the most stringent cleanup limit for each COPO/COC.
37
38 The RPO Is calculated when both the primary value and eithr t duplicate or split value for a given analyte are above

39detection limits and are greater than 5 times the target detection limit (TOL). The TML is a laboratory detection limit pre-
40determined for each analytical methiod and Is listed in Table 2-1 of the SAP (DOE-RI 2006a) for certain constituents. All other

42 constituents will have their own pre-determined TOL's based on the laboratory and method used. Where direct evaluation of the
43 attached sample data showed that a given analyte was not detected in the primary and/or duplicate sample, further evaluation of
44the RPD value was not performed. The RPD calculations use the following formula:
45
46 RPD =1 IM-SJ((M+SY2)r100
47
48 where, M =Main Sample Value S = Split (or duplicate) Sample Value
49
50 For quality assurancetquality control (ONOQC) duplicate RPO calculations, a value less than 30% indicates the data compare
51 favorably. if the RPO is greater than 30%, further investigation regarding the usability of the data is performed, To assist in the
52 identification of anomalous sample pairs. when an analyte is detected in the primary or duplicate/split sample, but was quantified

63at less than 6 times the TDL In one or both samples, an additional parameter is evaluated. In this case, if the difference
54between t primary and duplicate/split result exceeds a control limit of 2 times the TDL, further assessment regarding the

55 usability of the data is performed, Additional discussion as necessary Is provided in the data quality assessment section of the
57 applicable RSVP.
58
59
60
61
82
83
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mabJAtm Cloguri ff"Avd ~ CALCULATION SHEET

Originatr D. kle Data 09/12112 Call. No. 010ON-CA-VOISI Rev. No. -0
Project0- Fl Re labo Job No. 14655 Chocked C.H. Dobie C1,Date 09/12/12
Subjecit 100-N-26 Waste Sites Cleanup Verification 95% UCL Calculations Sheet No. 3 of 13

1 Summary (continued)
2
3 QUALIFER LIS
4
5 B estimated result; Result itones than the RL, but greater than MDL.
6 C =antalyte was detected in both the sample and the associated QC
I blank, and the sample concentration was £sX the blank concentration.
8 J estimate
9 M sample duplicate precision not met

10 N recovery exceeds upper or iowrcontrol knits.
I1I U undetected
12 X( more than 40% difference between columns. tower result reported (organics).
13 X sofat dkluton in the anahitiat batch indicates that physical and chemical Interferences are present {metals).
14
15 ACRONYM WST
16
17 -not applcable
18 DE -direct exposure
19 GW -groundwater
20 MTCA a Model Toxies ControlAct
21 PAH = polycyclic aromatic hydrocarbons
22 POL a practical quantitetion lImnIt
23 Q =quaifer
24 QA1QC a quality assurance/qualty control
25 RAG = remedial action goal
26 ROR/RAWP = remedial design reportfremedial action workr plan
27 RESRAD = RESidual RADIbactivity (dose model)
28 RPD = relative percent diference
29 RSVP -remaining sites verification package
30 SAP =sampling and analysis plan
31 TDL a target detecto limit
32 UCL upper confidence Oilt
33 WAG = Washington Administrative Code
34
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Attachment to Waste Site Reclassification Forms 20 12-079 Rev. 0

W~iao ku -- b- CALCULATION SHEET

oeoao .D kgi Date 10115/12 CaIc. No. 0100N-CA-V015l. Rev. No.- 0
Project I100-N Field Reiftiaton Job No. 14055 Checked C. H. Dobie C3 _ Date 10/15112
Subject 1 00-N-2 i Waste Sites Cleanup Verification 95% UCL Calculations Sheet No. 4 of 13

t Summary (continued)
2Results:
3 The results presented in the tables that follow include the summary of the
4 results of the 95% UC-L calcuations for the excavation, staging pile area, the

5 IWAC 173-340-740(7Xe) 3-pert test evaluation, and the RPD calculations, and
lawe for use in risk analysis and the RSVP for this site.

7
8Re l a ttive Percent Difference Results
9 Reut Summaryv- &on Are& and QA/OC Analtvsls

10 EXCDulct
Analyte 95 UCL Maximum Units Analyte Analys

11 Result Result EXC
12 6Lfimofj___ 1.0 --- AU Aluminum 117%
13 Arsenic 2.0 -- ~ Barium 3.1%
14 Barium 8210 mg - Calcium 9.4%
15 BPyliurn 0.19 -- lj. Chromium 6.2%
le Boron 1A_________Cop1.4r 3.7%
17 Cdum0.14 mg-k Iron 1.4%
18 Chromium 9.8 -- g M! iumn 5.0%
19 Cobalt 9.3 mp Mngns 2,5%
20 Copper 185 mgik Silicon 4.0%
21 Lead 5.6 m-- Sodium 1917%
22 Manganese 329 -- gt Vanadium 3.5%
23 Molybdenum -- 0.36 mfgZinc 2.3%
24 Nickel 11.4 - gk'RPD listed where result produced
25 Vanadium 62.7 -- f based on cntena., If RPO not required,
26 Zinc 50.8A ____ no value is listed. The significance of
27 Chloride 23.4 - -- j~j, the reported RPO values, including
28 Fluoride 0.83 -- tk values greater than 30%, is addressed
29 Nitroer in nitrate 217 mpg in the data quality assessment section
30 Nitroen~ in nitrate and nitrite 102- of the RSVP.
31 Sulfate 28.8 --

32 TPH - diesel range 7157 -

33 TPH - diesel range EXT 1457 U0
34 Aoenaphfthen 22 ugk
35 Anthracene -- 27 uf
36 Benzo(a)anfthacene 47 -- gk
37 2Eyq~apyren 40 -- /k
38 BRno3bllurathene 49 ug/k
39 Benzoqhilipeylene - 57 uf
40 Benzo(k)fluorantlhene 18 -- gk
41 Chrysene 56 -- 0
42 Dibm4a,)ntracene -- _, 29 uf
43 Fluoranthene 80 -- !k
44 Fluorene -- 18 ugf
45 IndenOY1,2,3-cdxpyrene 67 67
48 Phenanthrene 94____ 94
47 Pyrefe 93 ug-k
48 3-Part TeM Evaluation;
49 95 C rmxmm lau iiEXC

5%0 C rmxmni lau m YES YES
51 > 10% above Cleanup Limit? YES YES
52,Any sample > 2x Cleanup UmVt YES YES
53 'The 95% UCL result or maximum value, depending on data censorship, as
54 described in the methodology section
55
58
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CALCULATION SHEET

Originator J. , 0.oks Date 10115/12 Catc. No. O100N-CA=V0151 Rev. No. -%0
Project 10-NR Field F Iin Job No. 14855 CheckedCH oiV Date 112

Subject 100-N4-25 Waste Sites Cleanup Verification 95% UCL Calculations Sheet NO. - 5Of 13

1 100-N4-25 Statistical Calculations
2 Verlficatlon Data -Exccavatton (EXC) ________________ ________

3 Sample Sample Sample Antimony _ Arsenic___ __ Barium Berylium -- Boron___ Cadmium chromium Cobalt___ CoolGr - La

4 Area Number Dat MO* 1 POL mililka 0Q POL moft 0 PQL mgkg Q PQL mft~l -k PQL MR& 0 1PQL mlift 0 POL mn/aka 0 PCI. nV/klg Q O O

5 EXC-4 JIP VPO 7/24/12 0.85 J 0.36 2.4 0.2 58.9 X 0.071 0.23 __0,031 1I1 810.92 0.12 8B 0.038 8.3 X 0.054 8.5 1 x 0.094 16.1 ~0.20 46Z 02

6 Duplicate of JIPVIP9 7124/12 0172 1 0.37 1.9 0.64 57.1 X 0.04 0. 19 0.032 0.95 U j0.95 0.11 B 04040 7.8 x 0.056 8.4 = 0.097 16.7 0,21 4.502

7 EXCI ,J1PVN7 7/24/12 1.6 JM 0.38 1.8 0.66 80.2 X 0.076 0.22 0.033 1.4 B 0.99 0.15 a 0.041 15. x 0.058 8.5 1x 0.10 1. _ 0.22 4.8 _ 02

8 EXC-2 .J1PVN8 7124/12 1'0 J 0.36 1,8 0.62 57.1 x 0.01 0.21 0.31 1.5 B 0.9 0.14 8 04038 9,3 x 0.054 8.7 X 0.094 163 _ 0,20 4.002

9 EXC-3 IPVN9 7/24/12 0,63 1 0.38 1.6 0.65 58,0 X 10.075 0.14 B 0033 1.0 8 0.97 1 3 B 0.041 8.7 x X .08 9.1 X 6.09 15.7 _ 022 5.2 _ 2

10 EXC-6 .JiPVP1 7124112 0.99 j 0.34 2.3 0.5 44.1 x1 0.068 0.16 B 0.029 0,87 U 0.87 0.12 80037 7.3 X 0.052 84 X 0.089 14.1 _ 0.19 4.102

11 EXC-O JIPVP2 7/24112 1.0 J 0.33 1.0 0.58 54.6 X 10.066 0.14 U 0.14 0.86 UI 0.86 0.12 8 0.036 8.1 x 0.051 11.1 X 0.44 17.6 0.95 6.71.

12 EXC-7 J1PVP3 7/24/12 0.64 J 0.32 1.9 0.56 61.2 X 0.065 0.19 0.028 1.1 a 0.83 0.14 B 0.035 10.0 X 0.049 8.7 x 0.085 15.9 0.18 6.7 02

13 EXC-8 J1PVP4 7/24112 0.89 J 0.35 2.6 0.61 49.1 x 0.070 0.I25 0.031 0.91 U 0.91 0.10 B t-0.0 38 -8.6 - 0.054 9.4 X 0.093 -16.3 _ .0 5902

14 EXC-9 J1PVPS 7/24/12 0.6 J 0.37 1.7 0.65 54.7 X 0.075 0.14 8 0.033 1.6 8 0.97 0.14 B 0.040 7.7 x 0.057 8,9 x, 0,099 14.1 __ 0.21 4.3 02

15 EXC-10 JIPVP61 7/24/12 05 8 .3 18065 38 X 0074 0.16 B 0.032 1.0 8 0.96 0.12 aB 0.040 9.6 X 0.057 T9 Xj 0.098 15. _ 02 6002

116 EX -lI1 JPVP71 7/24/12 0.8 1 0.37 1.9 _ 0.64 49.1 X 0 074 0.15 B 0.032 1 0.96 -- B3 0 96 1 0.12 8 1 0.040 9.1 X 0 057 9.1 X 1 0.098 17.86 _ 0.21 3.9 02

17 EXC-12 JIlPVP8 7/24/12 0-73 1 0.5 0.9n 0.41 54.8 X 0.070 0.13 8 0.031 0.911 U 0.O9 1 0.14 0,038 7. X OL 0.05 X 1 0.9 1 15.4 1_ 12.... 4 0.25

19 Statistical CoMmputton Inpi Dat ___ --- ___ ___ . -- -

20 Sample sample ISample Antimoy Arsenic Barium Beryllium - Boron Cad Mium Chromium Cobalt copper La

21 Area Number I Date -9&9mq ___9j mj/kg ____mq ______ka~ m/ ___ _ mg/k___ /kgT

22 EXC-4 JIP0/ 7/24112 0.79 2.2 58.0 0.21 0.79 0.12 8,1 8.5S 16,4 4.6

23 EXC-1 JiPVN7 7/24/12 1.6 1___ 1.8 80.2 0.22 1.8 1 0.15 13.6 -. 1 9,5___ 15.5 _ 4.8 _

24 EXC-2 J1PVN8 7/2,4/12 1.0 1.A ___ 57.1A___ 0.21 _ __ 1.5 0.14 -- 9.3 9.7 _ __ 16.3 ______ 4.0

25 EXC-3 JIPVN9 7124112 0.63 1.6 58.0 ____ 0.14 1.0 0.13 6.7 9.1 15.7 &____ 52 _ _

26 EXC-5 J1PVPI 7/24112 0.99 2.3 _____ 44.1 ___ 0.16 _ __ 0.44 0.12 7.3 8.4 j_____ 14. 1 ______ 4.1A

27 EXC-6 ,I1PVP2 7/24/12 1.0 1.0 ____ 54.6 ___ 0.070 ____ 0.43 0.12 ___ _ 8.1A 11.1A 17.6 ___ 6.7

28 EXC-7 JIPVP3 7/24/12 0.64 1.9 61.2 ____ _ 0.19 ____ 1.1 ____ 0.14 100MO__ 8.71 15.9 6.7

29 EXC-8 J1PVP4 7/24/12 0.89 2.6 _ __ 49.1 U___ .5 ____ 0.46 ___ 0.10 ____ . _ ___ 9.4 ± _16.&____ 5.9 ___

30 EXC-9 .J1PVPS 7/24/12 0.66 ____ 1.71 __ 54.7 ____ 0.14 _ __ 1.6 ____ 0.14 _____ 7.7 '9__ .9 1 _14.1 ______ 4.3Y___

31 ! EXC-10 1J1PVP6 7/24/12 0.52 1.8 _ __ 63.8 0.18 1_____ . _ 0.12 __ _ 9. 7.9 I_____ 15.3 1_____ 6.0 ____

321 EXC-11 IJ1PVP7 7/24112 0.68 1.9 ____ 4. _ ___ 0.15 DM__ .6____ 0.12 ____ 9. 1___ 9.1 1 -1____ 17.6 1_____ 39 _

331 FXC-12 IJ1PVP8 17/24112 0.73 __ _ 0.99 - - 58 -___ 0.13 ______ .6 -7 1___ 0.41___ 77__ 8-. 15.4 1 ___ 4.3 __ ___

34 Statistical Computations_____________________________
35 Antmory Arseic Barium___ Beryllirn__ Boron Cadmium Chromium Cobalt ComL ea

Large data set (n a10). use Large data We (n 210). Large data set (n al10), Large data set (in 10i), use Large data set {n 2!10), Large data set (n a:101. use Large data set (n a10). use Large data set (n 200), Lare data set (n 10). use Largedaastn 1)
36 95% ULbsdon MTCAStaI "onormal use MTCAStat normal use MTCAStat lognormal MTCAStat normnal use MTrCAStat lognormal MTCAStst lognormnal MTCASIaI lonra lognormal and normal MTAti lonra usCeIS K41o~a

distribution. distribution. distribution.dshuin distribution, distribution. distribution. dsrbto eetd s distribution.

37 N 12 T ___ 12 _ __ 12 ______ 12 __12 112 1 ___ 12 ____ 12 ]1__ 12 12

38 % <Detectionimi 0% ___ 0% _ __ 0% 8% 1 33% 0% I___ 0% 0% j0% 0% _

39 Men 0.84 118 A _ 57.1 ___ 0.17 _ ___ 0.96 0,13 I8.8 _ _ 8.9 _J___ 15.9 50

40 Standard deviation 0.29 4M ____ 046 911 _ _ 049 __4__ 0.48 _ _ 0.014 I1.8 _ _ 0.79 _ _ 11 0

41 95%t CL on mean 10 -2,0 SZ__ 60 _ ___ 0.19 _____ 1.4 _ _ 0.14 I____ 98 . ,_ _ 9 3 _ ___ 16.5 56

Most Stringent Cleanup Limit frDE, GW & G ie I ie W&RvrG ie

43 nonradionucllde and RAG tys 5 GW & River 20 River 200 GW Protection 1.51 PWroteo 320 GIW Protection 0.81 PrWtecRiver 185 PrWt&cRiver 32 GWtcto 2Prtier 1W0.2ve
Protectio Protection PrtetonPrtcecnt0iroetinn0

44 WAC 173-340 3-PART TEST
45 195% UCL > Cleanup Limit? NA NA NA NA NO NA NA NA NA N

46 > 10% above Cleanup Limit? ___ NA NA NA NA NO NA --. 2A NA NA N

47 Any sample >2X Cleaniup Lm NA ---- NA NA NA NO NA N A7-- NA NA N

Because all values are Because all values are Because all values are Because all values are The data set meets the 3- Because aOR values are Because all values arm below Because all values are Because all values are below Becauealausar

48 WAC 173-M4 Compliance? below background (5 below background (6.5 below background (132 below background (1.51 part test criteria when below background (0.81 background (18.5 mg/kg) the below background (15.7 bcground (22.0 mg/g)tthe blwbcgon 1.
mg/k)th A 1340 m/g) the WAC 17.3-340 mg/kg) the WAC 173-340 mg/kg) the WAG 173-3403-k) eWA MM canMpad In the mosat mg/kg) the WAG 171-U003 WAC 171-U40 3-parltest is mo/kg) the WAG 173-340 WAC 173-34O 3-p aillst is mg/kg)thWA1730

Qusitiee ae dfine onuhet 3per test is not required. 3-part test is not required 3-part test is not required, pant test is not required. stringent RAG. part test is rot required. riot requiredl. 3-part test is not required. not requred. 3-part ts snt eurd
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CALCULATION SHEET
WA99gWD "I SLr2 Hejn,

Originatorn J.oD. Hantpie Date 10115/12 Cac. No. OlOON-CA-VOISI Rev. No. 0
Project 1 00-N Field Remediation Job NO. 14655 Checked C. HI. DobeU Date 10115/12
Subject 100-14-25 Waste Sites Cleanup Verification 96% UCL Calculations Sheet No. 6 Of 13

1 100-N-25 Statsical Calculations
2 Verificaton Data -Excavation (EX
3 Sample Sample Sample Manganese Nickel Vanadium Zinc Chloride Fl uoride Nitrogen In NItrate Nitrogen in Nitrite and sulfate TPI' - DIelRag

______ ~~~~~Nitrate___ ___ ___ ___

4 Area Number Date Inf 0) PO1 mot P01 W~ POL mu Q P01 jmgk 0l POL mnuLt .0. POL M94M aQ PQL "K"~ Q PQL nmft 1 POL uagg 0 P0
5 EXC-4 J1PVPO 7r24112 322 X 0.094 10.3 Xl 0.12 53.5 X 0.088 44.3 x 0.37 3.2 8 1.19 0.99 B 0.81 2.5 1 0,31 2.3 0.29 7.5 117 2800 85

8 Duplicate of JIPV P9 7124/12 314 X 0.097 10.2 X 0.12 55.4 X 0.091 413 x 0.39 219 8 2.0 0.82 U 0.82 2.2 i8 0.31 2.0 0.29 7.3 u'7 2000 eo
JlPvP0 1____ ___ _______ ___

7 EXC-1 J1PVN7 7/24112 347 x 0.10 10.9 x 0.12 54.8 X 0.095 53.7 X 0.40 3.5 8 2.0 0485 U 0.85 1.15 is 0.33 1.0 M 0.31 12.7 1.8 3900DO0
8 E-XC-2 JIPVN8 7/24112 325 X 0.094 13.4 x 0.12 57.3 X 0.088 45.6 x 0.37 8.7 _ 2.0 1.3 8 0.82 1.3 i8 0.31 0.88 0.30 15.8 1.7 870 84
9 EXC-3 J1PVN9 7/24112 312 x 0.099 9.9 x 0.12 81.7 X 0.093 48.5 x 0.39 3.5 8 2.0 0.88 B -0.83 3.2 J 0.32 2.9 - 0.30 18.1 1.7 430067
10 EXC-5 SIPYPI 7124/12 304 X 0,089 9.7 x 0.11 52.5 X 0.084 48.0 X 0,35 7.8 2.0 0.91 a 0-84 7.1 1 0.32 7.0 03 3818 10 8
11 EXG.8 JIPVP2 7/24/12 309 x 0.087 11.7 x 0.11 70.6 X 0.41 48.8 X .0.35 21 B 20 0.82 U 0.82 0.91 J8 0.31 0.29 U 0.29 3. 8? 1.7 540068
12 EXC-7 J1PVP3 7/24112 327 x 0.085 11.3 x 0.10 59.7 X 0.060 47.3 x 0.34 5.4 __ 1,9 1.0 a 0.81 8.1 J 0.31 8.2 __ 029 15.1 1.7 3400 80
13 EX"4 JIPVP4 7/24/12 358 X 0.093 13.3 X 0.11 80.3 X 0.087 48.5 X 0.37 6.4 _ 2.0 0.86 U. Ol0.8 15.0 J 0.32 18.5 __ 031 30.8 11__ 1100___
14 EXC-9 J1IPVP5 7/24112 316 x 0.099 10.3 X 0.12 82.8 X 0.093 61.1 X 0.39 83.9 Z_ 2.0 0.4 jU -. 0.84 2.9 1 0.32 2.9 __ 030 8.3 .1.8 3200 85
'15 EXC-10 JI PVP8 7124112 311 x 0.098 10.1 x 0.12 57.2 X 0.092 48.9 X 0.39 10.31 1.9 0.94 8 0.81 10.2 J 0.31 ,11.0 __ 0.30 19.6 H 1.7 E 600083
16 EXG- I J1IPVP7 17/24/12 317 x] 0.098 10.8 X 0.12 68.1 x 0,092 48.2 1x 0.39 1%3 __ 2,0 0.83 1U 0.83 26.8 J 0.32 27.4 __ 0.30 35.9 1.7 2100 84
17 EXC-12 51PVP8 7/24/12 304 ,X 0.093 9.0 61 0.1 81. 0.087 47.0 1 0.37 2.0 8. .1.9 0.81 I 1 0.81 0.59 J8 0.311 0.30 U 0.30 3.0 a 1.7 1200 62
18
19 StatiStical Compato Input Data ________

20 Sample Sample Manganese Nickel Vanadium Zinc Chloride Fluoride Nitrogen In Nitrate -N I NItate adsulfate TPH - Dis01 ag

21 Area Number Date ____ ___mgk___ a mak -uf ml___ g maltt a__ e~_______ ___ __

22 EXC-4 ,1PPO 7/24/12 318 10.3 54.5 43.8 , 31 0.70 2.4 2.2 7.4 2300

23 EXG-1 J1IPVN7 7/24/12 347 10.9 ____ 54.6 ______ 53.7 £__ 3.5 0,43 ______ 1.5 __1.0 12.7 __3900
24 EXC-2 JI PVN8 7/24/12 1325 _____ 13.4 $ ___ 7.3 ______ 45.6 6.7 1.3 __1.3 10.88 _ __ 15.8 ____ 870 _

25 EXC-3 ,IIPVN9 7/24/12 312 9.9 6____ 1.7 _48.5 5 3 .5 0.886 _____ 3.2 __2.9 18.1A ___ 4300
28 EXC-5 JIPVP1 7/24/12 304 9.7 _ ____ 52.5 ______ 46.0 7.6 0.91 ______ 7.1 1_____ 7.0 __ ___ 13.6 ______ 1100 _

27 EXG-6 .J1PVF2 7/24/12 309 _11.7 __70.6 ______ 48.6 £2.1 ____ 0.41 ______ 0.91 _J0,15 3.7 _ _ ____ 5400
28 EXC,7 J1PVP3 7124112 327 11.3 __59.7 ______ 47.3 j5.4 ____ 1.0 8.1 ______ 8.2 ____ 15.1 ____ 3400
29 EXC-8 JIPVP4 72/2 3813.3 _____ 03 _ ___ 48,5 6.4___ .3 _ __ 15.0 __ __ 16.5 _ 08 _ ___ 10

:30 G- 1PPE72/1 161. _ ___ 8. _ ____ 611 - j ___ 39 ___ .2 _7424M292_ ___ 29 __83 __31__ 30
31 EXC-10 JIPVP61 7124/12 311 __1. __5. _____ 4.1.3 ___ 0.4 _____ 102 _____ 1.0 _1.6____ 00
32 EXO- I .JIPVP71 7/24112 317 08 ___ 81 _____ 82 i 63 ___ .2 _ ____ 2. _ ___ 74 _ 59____ 20
33 EXC-12 JIPVP81 7/12 34--___ . _6. _____ 70 ±20___ 04 _____ .9 ______ .5 _ . ___ 20
34 .9tattatical Computations 

NitrogeInNititean
35 Manganese Nickel Vanadium Zinc Chloride Fluoride Nitrogen In Nitrate NtoeINitrtean Sulfate TPH - Disl1 ag

38rg d~ ~ ~ on ata ae nd nonnat Large data set (n 10), Large data set (n 10), Large data set (n 10), Large data sal (n ZI10), Large data set (n 10)' Large data st (onor use L Targ d ta st (on tOmi a rg dAC~at e Ionor use Margtat gnra
distribution rejected, use Z- u dsrbto.itiuin, distribution rejected, use z- distribution rejected, use z distribution rejected, use z- distribution, distribution. distribution. distbti.

statitissaticic
37 N 12 ~ 12 12 12 12 12 12 ff 12 12 12
38 < Detection imn 0% 0% 0% LI0% 1, 0% fir. 50% 0% 17%Lj,1, 0% 0
39 Mean 31 ifi 10.9i 6994. 2 0.68 6.7fi 6.7 15. 380
40 Standard deviation 16.6 1A,,j,, _ 5.2 4.86__ 28 0,3 1,, ,2~ 10-0 307
41 95% UCL on mean 329 L11.6 82.7 We0. 23A O 8 23.7 J 103 28-8715
42 Maximum value 358~f 13 0rm1. 3913 682.L3- 20

Most Stringent Cleanup Limit fo W&Re WFV GW 200000D W& ie
43 nonradlonuclide and RAG type 512 PWrotcivon 19.1 8rtcto 5.1 GW Protection 67.8 Prtcin 2000 GW Protection 96 GW Protection 1000 GW Protection 1000 Protection 250 Wnbeto ugk

(mg/kg) unless stated otherrwi_________ _________ ___________________ ________

44 WAC 173340 3-PART TEST
45 95% UCL > Cleanup Umnit? NA NA NA NA NA NA NO NO NA N
46 > 10% above Oeanup Urit? NA NA NA NA NA NA NO ___NO__ ___ NA____N
47 An anl!2XC0!!~M Unt? NA NA NA NA NA NA NO NO =NA N

Because all values are Because all values are Because all values are Because all values are Because all values are Because alt values are Th aastmeste3pTthe data set meets the 3- Because all values are below The data setmeste3
48 WC13-4 oplac? below back~'ound (512 below back~ground (19.1 below batklgroutud (85.1 below background (67.8 below backgrourd (100 below background (2.81 tes dataa het ~ompared part test criteria when backgrounrd (237 mg/kg) the pai te stcrtawhi

40 AG17334 Cmplane? mg/kg) trie WAG 173-340 3.mg/kg) the WAC 173-340 mig/kg) the WAC 173-34C mg/kg) the WAG 173-3403- mg/kg) the WAG 173-340 mg/kg) the WAC 173-340 3 temst te hen omAed compared to the most WAG 173-340 3-pail test is compaette ms
j:art test is not required. 3-part test is not required. 3-part test is not required part test is not required. 3-pa, test is rot required. par test is not required. otems srnetRG stringent RAG. not reqtuird. SAgetRG

Qualifiers are deffned on sheet 3
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Attachment to Waste Site Reclassification Forms 20 12-079 Rv

CALCULATION SHEET

Originator, D1. 0. Iskqe c Date 10115/12 Caic. No. 010ON-CA-V0l5i Rev. No.-- 0
Project 100-N FieldRemediatin Job No. 14655 Chckd5' Date 10115112

Subject I100-N-25 Waste Shtesl Cleanup Venflcation 95% UCL Calculations Sheet No. 7 o(13

1 100-N-25 Statical Calculations
2 Verification Data -Excavation (EXC) _____ __________________

3 Sample Sample Sample Diese - i ang Benzo(a)anthracefe Senizo(a)pyrene aenzo(b)fiuoranthfe Benzo~lc)fluoranthene Chrysene Fiuorantthiie Pyrene
Ext'eed__

4 Area Numberl Date uW% Q PQL uaf Q PQL uuf 10 ~ ~ PQL~g Qok 011 PO 0 POL uat OL uft~ - P01. j4fl 09..

5 EXC..4 JI PVP0 7124112 3300 J 960 3.1 U 3.1 6.2 1U 642 4A1 U 141 3.8 U 3-8 417 U 4.7 13 U 13 12 UT 12

6 Duplicate of JIPVP9 7124/12 2800 Ji 1000 3.1 U 3.1 6.2 U 6.2 4.0 U 4,0 3.8 U 318 4.6 U 4.6 12 U 12 12 U 12

7 EXC-1 JlPVN 71V24112 5000 _ 00 3.2 U 12 6.5 U 6.5 4Z.3 U 4-3 4.0 U 4.0 4.9 U 4.9 13 U 13 12 U 12

8 XC-2 .JlPVN8[ 7124/12 950 U 1950 13.1 U 3. 11 6. U 6.2 4.1 U 4.1 3.8 1U 3.8 4.7 U 4.7 13 U 13 12 U 12

9 EXC-3 JIPVN9 714112 7000 __ 980 110 3.3 80 6.6 90 4.3 31 4.1 110 5.0 180 13 180 12

10 EXC-5 JIPVP1 7/24/12 1500 J1 1000 3.1 U 3.1 6.3 U 6.3 4.1 U 4.1 3.9 U 3.9 4.8 U 4.8 13 U 13 12 U 12

11 EXC-86 J1PVP2 7124112 8700 960 61 3.1 48 6.3 69 1 4.1 22 3.9 71 4.8 100 _ 13 83 __ 12

12 EXC-7 J1PVP3 712,V12 5500W 980 19 X 3.0 22 - 6.1 26 4.0 12 J 3.7 26- J 4.6 39 __ 12 -56-_-1

13 EXC..8 .J1PVP4 7124112 1500 J 1000 -3.2 U 3.2 6.5 U 6.5 4.Z3 U 4.3 '4.0 U 4.0 4.9 -U 4.9 13 U 13 1 2 U 12

14 EXC-9 J1PVP5 7/24112 5600 960 7.5 J 3.0 8.7 ix1 5.9 11 Jx 3.1 4 &43. 9.8 J 4.5 18 J 12 15 J ___

15 EXC-10 JIPVP6 7124112 11000 1930 110 __ 30 10 - 59 10 _ . 836 140 45 20 _ 120 _ 11

16 EXC I1I1 JlPVP71 7/24112- -310 J 940 5.--1 . 13 J 6.4 13 _ J 4.2 6.0 J 40 17 J 4.9 2 1301J 12

17 EXC-12 IJlPVP81 7124/12 14000 1 920 3.0 U 13.0 1 J 6.1 14 X 4.0 5.7 . 13 J 4.6 18~ j t J 2 22 1 11
18
19 Statiatical Compu~w ton Input Data ________________

20 Sample Sampoe TPHi - Diesel Range Senzo(a)thracene Benzo(a)pyrene Senzo(b)fluoranthene Berizo~k)fluoranthene Chrysene Fluoranthene Pyrarne
Sample Extended

21 Area Numberl Dat _ __ 1ka ____ _____ u__ j _______ __ __ _ ug~gugk

22 EXC-4 JP0/7/24112 3050 1,6 3, 2.0 1.9 2.3 6.3 6.0
J1PVP9 I_____ I____ I____ 1___ 1__F6

23 EXC-1 J1IPVN7 7124112 5000 ______ 1.6 __3.3 ___ 2.2 1___ 20 ___ 2.5 _ ___ 6.5 -___ 60
24 EXC-2 .J1PVN8 7124112 475 _ _ 1.6 __3.121___ 1.9 __ _ 2.4 _____ 6.5 &_ 60 _ _

25 EXC-3 J1 PVN9 7124112 7000 _ __ 110 ____ 80 90go_ 31 ____ 10 _____ 180 180

26 EXC-5 JIPVP1l 7124112 1500 -____ 1.6 ____ 3.2 ___ 2.1 ___ 2.0 ____ 2.4A ___ 6.5 &______ 60

27 EXC-6 JIPVP21 7124112 8700 _____ 1 1 46 - 69 22 ___ 71 ___ 100 __8

28 EXC-7 JIPVP3 7124112 5500 _ __ 19 22 26 ___ 12 2 ___ 39 5 __

29 EXC-8 JIPVP4 7124112 150SM__ 1.6 1____1 _ 3.3 j,2.2 2.0 1___ 2.5 __6.5 __60_

30 EXC-9 ,J1PVPS 7124112 5600DO ___ 7.5 _ ___ 87 _ 164___ ~ _1 _____ 5___

31 EXC-1O J1PVP6 7124112 111000 ______ 10 _ ___ 0 _____ 12 ___ 4 ___ 4 _2020___

32 f EXC-1I J1PVP? 7/2411 2 3100M__ . ___ 1 _____ 3___ . ___ 1 83

33 EXC-12 JIPVP8 7/2-/12 1401511 _____ 1- - -13 -822___

34 Statistical Computations _________ --- _____________

35TPH -Diesel Range Benzo(a)anthracene Benzo(a)pyrens Benzo(b)fluorantherie Berlzo(k)fluoranthene Chryseile Fluoranthene Pyrene
Extended _ _ _

Lag dt St( -1),ueLarge data set (n a10), Large data set (n 2:10), Large data set (n a10), Large data set (n 200), Large data set (n 2:10), Large data set fn 10), Large data set (n a10)

Larg 95dCae n Watat lonor10mals lognormal and normal lognonrmal and normal lognormal and normal lognormal and normal lognomital and normal lognormal and normail "onormal and normal

3695 UI asd n diCstutonor.a distribution rejected, userz distribution rejected, use z- distribution rejected, use distribution rejected, use z distribution rejected, use z- distribution rejected, use z- distrdbution rejected, usez

ditrbtin s statissttstc z-statistic. statistic. staistic. sttsistatistic.

37 N 12 1 12 12~ 12, _ 12 12 12 1 _ _

38 % <Detection limi 8% 50%4 42% 42% _ _ 42% 42%4% __

39 Mean 5535 27 25 29 12 33 j525.1
40 Standard deviation 4093 42 3340 14 47 j72 80

41 95% UCton mewn 14657 47 4049 18 56 86 93___

42 Maximum valu 14000 110 100120 46 __ 140 20250

Most Strngeit Cleanup Limit fr200000 GW& River 15~ GW& River GW & River GW& River 180amrPoo 48000 GW
43 non radionuclide and RAG u15r prteton '9 potcto 15 ugtk roecio 15 ug/kg 15 rig/kg River Protection 100 ig/kg River Protection 1gk River Protection

Nu/k ___________ PrtetinPrtetonPrtetonPrtcton_____g 
Potcto

46 95% UCL - Cleanup Limt NO YES YES YES YES NO NO NO)

46 >' 10% above Cleanup Limit? NO YES YES YES __ __YES YES NO - NO

47 Any sample > 2X Cleanup Limv NO YES YES YES YES NO NO NO0

The data se mets th A detailed assessment wilg A delailed assessment will A detailed assessment will A detailed assessment will A detailed assessment wil The data set meets the 3

Wer test criteria when be performed. The data be performed. The data be performed. The data set be performed. The data be performed. The data The data set meets the 3-WPart los crtrawe
48 WC1330Compliance? owae oM ot set meets the 3-pat test set meets the 3-part test meets t 3-pal test Criteria set meets the 3-part test sat meets the 3-part test test criteria when compared compaed to the most

48sC134 optinen tOG criterna when compared to criteria when compared to when compared to the direc. criteria when compared to crteria when compared to to the most stringent RAG. stign RAG
tnenRA. the direct exposure RAG. the direct exposure RAG, exposure RAG. the direct exposure RAG. Ithe direct exposure RAG.

Qualtners are defined on sheet 3
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Attachment to Waste Site Reclassification Forms 20 12-079 Rv

MAXIMUM VALUE 3-PART TEST CALCULATION SHEET

Originator J. D. Skoglie Date 10115/12 Cale. No. 0100N..CA-V11 Rev. No. 0
Project 100-N Field Remediation Job No. 14855 Checked CH.DbeDate 10/16/12
Subject 100-N-25 Waste Sites Cleanup Verification 95% UCL Calculations Sheet No. 8 of 13

1 10044-25 Maximum Calculations
2 Verification Data -Excavaton (EXC) __________________ ________

3 Sample Sample Sample Molybdenum Acmnaphithene, Anthracene Benzo~ghl)perylene Dlenz(a,h)anthrecene Fluorerte Indeno(1,2.3-cdfpyrene Phananthrn
4 Area Number Date jmg 0 PQL ug/g Q PQL 1,911 0 PQL NUg Q PQL g,& 0 POL juglkgPL ~ j. Q PL j~~ O

5 EX-4 JI PVPO 7124/12 0.24 U 0-24 9-7 U 9.7 2.9 U 2.9 7-0 U 7.0 11 U 1 1 6.1 U 5.1 12 U 12 12 U 1
6 Duplicate of A PVPO JIPVP9 7/24/12 0.25 U 0.25 9.6 U 9.6 2.9 U 2.9 6.9 U 6.9 11 U I11 5.1 U 5.1 12 U 12 12 U 1
7 EX-I J1PVN7. 7/24/12 0.36 B 0.26 10 U 10 3.1 U 3.1 7.3 U 7.3 11 U 11 5.4 U 5.4 12 U 12 12 U 1
8 EX-2 JIPVN8 7/24/12 0.33 B 0.24 9.6 U 9.6 2.9 U 2.9 6.9 U 6.9 11 U 11 5.1 U 5.1 12 U 12 12 U 1
9 EX-3 J1PVN9 7/24112 0.26 U 0.26 17 JX 10 27 3.1 57 7.4 11 U 11 16 .IX 5.4 52 12 6881

10 EX-5 J1PVPI 7/24/12 0.23 U 0.23 9.8 U 9.8 3.0 U 3.0 7.1 U 7.1 11 U 11 5.2 U 5.2 12 U 12 12 U 1
I1I EX-6 J1PVP2 7/2412 0.23 U 0.23 9.9 U 9.9 11 1 3.0 39 7.1 11 U 11 8.8 j 5.2 40 12 31 j 1
12 EX-7 JIPVP3 7/24/12 0.22 U 0.22 9.5 U 9.5 2.9 U 2.9 18 J 6.8 10 U 10 5.0 U 5.0 15 1 11 11 U 1
13 EX-8 J1PVP4 17/20/2 0.24 U 0.24 10 U 10 3.1 U 3.1 7.3 U 7.3 11 U 11 5.4 U 5.4 12 U 12 12 U 1
14 EX-9 jJPVP5 7/24/12 0.28 U 0.26 9.3 U 1 9.3 2. . . . 0 U 1 . . 1 U 1 1 U 1
15 EX-lO JIPVP6 7/24/12 0.25 U 0.25 22 X 9.27282 X 6729 _ 018 J 4967194 1
161 EX-11 AIPVP7 7124112 0.25 U 0210 U 13. U 3.7. U 7.11 U 153 U 5.12 U 212 J1 1
1?1 EX-12 J1PVP8 7/24/12 0.4 U 02 . . . . . . 0 U 1 . . 1 U 1 1 U 1
IS Statistial Computations_______________
19________________ M e(Ldnum Acen sune Anthracene 8"Iofl* Olbe ta h athracene Fluorene Indeono 3--cd ereng Phenanthrn
20 % < Detection limit 3 83%. 75%IZ ~ Z1ZI II 8% 92% 75 7 67%
21 Maximum value 0.36 22 27 1L 57'2 86

22Mest Stringent Cleanup Limit for900200 80 24000022nonracilonucilde and RAG type 8 GW/k 96000 24000 4800 u~g GW &River 64000 ug/kg 15 ugkg GIN& River ugig G
___________ unesohewieotd___roecio___Potcto GW Protection GW Protection Protection GW Protection Protection PFtcto

23 3-PART TEST
24 Matximum > Cleanup Limit? NO NO NO NO NO NO YES NO
25 > 10% above Cleanup Limit? NO NO NO NO NO NO YES NO
26 Any sample > 2X Cleanup Limit NO NO NO NO NO NO YES NO

A detailed assessment
The data set meets the 3- Tedtstmesth -a The data set meets the 3- The data set meets the 3- The data set meets the 3- The data$at meets the 3- wilbe performned. The The data set et h

27 3-Part Test Compliance? pat test criteria whe te crtera se meetepart part test criteria when part test criteria when part test criteria when part test criteria when data set meets the 3-part part test oneAb wecompared to th mo tesot c rinent omAre.t compared to the most compared to the most compared to the most compared to the most test criteria when compared to tems
stringent RAG. stringent RAG. stringent RAG. stringent RAG. stringent RAG. compared to the direct stringent RG

______________________ expsureRAG. _________

28 Qualifiers are defined on sheet 3

Remaining Sites Verification Package for the 100-N-25, French Drain 1 Liquid Waste SiteB1



Attachment to Waste Site Reclassification Forms 20 12-079 Rv

Washnato C~a'~~p~g~~~qCALCULATION SHEET

Ouiginator , 0. Skogie Date 09/12012 Cakc. No. 01 0N'CA.V01 51 Rev. No. 0
Project 100-.N Field Remediatio Job No. 14655 Chocked CH oiC&Date 09112/,12

Subject 100-N-25 Waste Sites Cleanup Verification 95% UCL Calculations Sheet No, 9 of 13

Ecology Software (MTCASWa) Results, 100-N-25 Excarvation (EXC)____________________________

1 DATA 10 Antimony 95% UCL Calculation DATA to AMenlo 95% UCL Calculation DATA 10 Barium 95% UCL Calculation

2 0,79 J1P /2.2 JP O/58,0 J IPVP9V
JIPP9JPVP9 JIPVP9

3 1.6 J1PVN7 1-8 J1PVN7 80.2 J1PVN7

4 1,0 J1PVNB Number of samples Uncensored values 1'8 J1PVN8 Number of samples Uncensored values 57.1 JIPVN8 Number of samples Uncensored values

5 0.63 .J1PVN9 Uncensored 12 Moon 0164 1A6 JIpVN9 Unoensored 12 Mean 1 Al 68-0 JIPVNO Unoensorecl 12 Moan 57.1

6 0.99 ,JIPVP1 Censored Lognormal mean 0.4 2.3 JiPYPI Censored Lognormal mean 1.8 44.1 J1PVP1 Censored Lognormal mean 57.1

7 1.0 J1PVP2 Detection limit or Pat. Std. devn. 0.29 1.0 JIPVP2 Detection limit or P01 Sid. devn. 0.46 54.8 JIPVP2 Detection limit or POL Std. devn. 9.1

8 0.64 JIPVP3 Method detection limit Median 0.76 1.9 J1PVP3 Method detection limit Median 1.8 61-2 J1PVP3 Method detection imit Median 58.0

9 0.89 J1PVP4 TOTAL 12 Min. 0.52 2.6 J1PVP4 TOTAL 12 Min, 0.99 49A1 JIPVP4 TOTAL 12 Min, 441

10 0.66 J1PVP5 Max. 1.6 117 .JIPVP5 Max. 2.6 54.7 JIPVPs Max. 80.2

11 0.52 JIPVP6 1.8 J 1PVP6 63.8 JIPVP6

12 0.68 J1PVP7 1.9 J1PVP7 49.1 .J1PVP7

13 0.73 JIPVP8 0.99 J1PVP8 54.8 JIP VP8
14
15 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distnibution?

16 r-squared is: 0.920 r-squared is: 0.815 r-squared is: 0.860 r-squared is: 0.923 r-squared is: 0.913 r..squared is' 0.862

17 Recommendations: Recommendations: Recommendations:

18 Use lognormal distribution. Use normal distribution. Use "onormal distribution.

19
20 UCI (Lands method is 1.0 UCL (based on t-statistic) is 2.0 UCL (Land's method) is 62.0

21 DATA to Beryfflum 95% UCI Calculation DATA 1D Boron 95% UCL Calculation DATA tD Cadmium 95% UCL Calculation

0.1 PvPO/ .7 .1PVPO/ 0.12 J1PVPO/

22 0.2 JPVPg .7 JIPVP9 si'VP9
23 0.22 JIPVN7 1.8 J1PVN7 0.15 J1PVN7

24 0.21 JIPVN8 Number of samples Uncensored values 1. 5 J1PVN8 Number of samples Uncensored values 0.14 JIPVN8 Number of samples Uncensored values

25 0.14 J1PVN9 Uncensored 12 Mean 0.17 1.0 JIPVN9 Uncensored 12 Mean 0.96 0.13 JIPVN9 Uncensored 12 Mean 0.13

28 0.16 JIPVPI Censored Lognormal mean 0.17 0.44 J1PVPIl Censored Lognormal mean 0.98 0.12 J1PVP1 Censored Lognormal mean 0.13

27 0.070 J1PVP2 Detection limit or P01 Std. devn. 0.049 0.43 J1P VP2 Detection limit or P01 Std. devn. 0.4 0.12 A 1PVP2 Detection limit or POL Std. devn. 0.014

28 0.19 J1PVP3 Method detection limit Median 0.16 1.1 JIPVP3 Method detection limit Median 0.98 0.14 JIPIVP3 Method detection limit Median 0.13

29 0.25 J1PVP4 TOTAL 12 Min. 0.070 0.46 J1PVP4 TOTAL 12 Min. 0.3 0.10 J1PVP4 TOTAL 12 Min. 0.10

30 0.14 JIPVPS Max. 0.25 1.6 J1PVPS May- 1,8 0.14 IIPVP5 Max. 0.15

31 0.16 JI1PVP6 1.0 JIPVP6 0.12 JIPVP6

32 0.15 J1PVP7 0.96 J1PVP7 0.12 JIPVP7

33 0.13 JIPVP8 0.46 J1PVP8 0.14 J1PVP8
34
35 Lognormal distribution? Normal distributioni? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?

38 r-squared is: 0.876 r-squared is: 0.956 r-squared is: 0.908 r-squared is: 0.917 r-squared is: 0.906 r-squared is: 0.917

37 Recommendations: Recommendations: Recommendations.

38 Use normal distribution. Use lognormal distribution. Use lognormal distnibution.
39
40 UCL (based on t-statistic) is 0,19 UCL (Landrs method) is 1.4 UCL (Land's method) is 0,14

41 DATA to Chromium O5% UCL Calculation DATA ID Cobalt 95% UCI Calculation DATA ID Copper 95% UCIL Calculiation

42 8.1 AP 018.5 JP 0116.4 1V0
42J1PVP9 1V9JP 9

43 13.6 J1PVN7 8.5 JIPVN7 15.5 JIPVN7

44 9.3 J1P VN8 Number of samples Uncensored values 8.7 J1PVlI8 Number of samples Uncensored values 16.3 JIPVN8 Number of samples Uncensored values

45 6.7 J1PVN9 Uncensored 12 Mean 8.8 9.1 J1PVN9 Uncensored 12 Mean 8.9 15.7 J1PVN9 Uncensored 12 Mean 15.9

46 7.3 JIPVP1 Censored Lognormal mean 8.8 8A4 J1PVPI Censored Lognormal mean 8.9 14.A .1PVP1 Censored Lognormal mean 15.9

47 8.1 J1PVP2 Detection limit or POL Std. devn. 1.8 11.1 J1 PVP2 Detection timit or POL Std. devn. 0.79 17.6 J1PVP2 Detection limit or POL Std. devn. 1.1

48 100 JIPVP3 Method detection limit Median 8.4 8.7 JIPVP3 Method detection limit Median 8.8 15.9 J1PVP3 Method detection limit Median 15.8

49 8.6 JIPVP4 TOTAL 12 Min. 6.7 9.4 JIPVP4 TOTAL 12 M~in. 7.9 163 JIPVP4 TOTAL 12 Min. 14,1

50 7.7 JIPVP5 Max. 13.6 8.9 JIPVP5 Max. 11.1 14.1 JIPVPs Max. 17.6

51 9.8 JIPVP6 7.9 JIPVP6 15.3 J1PVP6

52 9.1 JIPVP7 9.1 Ai PVP7 17.8 JIPVP7

53 7.7 A1PVP8 8.9 A1PVP8 15.4 JIPVPB
54
55 Logrnormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormnal distribution? Normal distribution?

56 r-squared is: 0.903 r-squared is-, 0.825 r-squared is: 0.822 r-sqitared is- 0.780 r-squared is: 0-939 r-siquared is: 0.941

57 Recommendations: Recommendations: Recommendations:

58 Use lognormal distribution. Reject BOTH lognormal and normal distributions. Use lognormal distribution.
59
60 UCL (Land's method) is 9.8 IJCL (based on Z-statistic) is 9.3 UCL (Land's method) is 16.5

61

Remaining Sites Verification Package for the 100-N-25, French Drain I Liquid Waste SiteB1



Attachment to Waste Site Reclassification Forms 2012-079 Rv

CALCULATION SHEET
Washington Ckosue anor

Ouiginator J. 0. Skoglia Date 09112J12 Ca~c, No. 010ON-CA-VO151 Rev., No. 0
Project 1 00-N Field Remediation Job No. 14655 Ctue~dC H.Z Dat 09M12112
Subject 1 00-N-25 Waste Sites Cleanup Venflation 95% UCL Calculationis Sheest No. 10 of 13

___________________________________________Ecology Softwar (MTCASW)d Ruta O-N-25 Ex~cavation (EXC) _________________________

I DATA 10 Load 95% UCL Calculation DATA 10 Manganese 95% UCL Calculation DATA ID Nlckel 95% IJCL Calculation

2 4,6 118 V0 318 JP 0 10-3 IVO
JIPVP9 JPVP9 iP~

3 4.8 J1PVN7 347 J1PVN7 10,9 J1 PVN7
4 4,0 J1PVN8 Number of samples Uncensored values 325 JIPVN8 Number of samples Uncensored vakue 13.4 41 PVN8 Number of samples Uncensored values
5 5.2 J1PVN9 Uncensored 12 Mean 5.0 312 JIPVN9 Uncensored 12 Mean 321 9.9 J1PVN9 Uncensored 12 Mean 10.9
6 4.1 J1PVP1 Censored Lognormal mean 5.0 304 JIPVpI Censored Lognormal man 321 9.7 J1PVPI Censored Lognormal mean 10.9
7 6.7 J1PVP2 Detection limit or PQL Std. devn. 1.0 309 J1PVP2 Detection limitor POL Sid. devn. 18.6 11.7 JIPVP2 Detection limit or PQL Sid. devn. 1.4
8 6.7 J1 PVP3 Method detection limit Median 4,7 327 .JIPVP3 Method detection limit Median 317 11.3 J1PVP3 Method detection limit Median 10.6
9 5.9 J1IPVP4 TOTAL 12 Mi. 3.9 358 .J1PVP4 TOTAL 12 Min. 304 13.3 J1PVP4 TOTAL 12 Min. 9.0

10 4.3 JI PVP5 Max 6.7 316 JIPVPS Max 358 10.3 .J1PVPS Max, 13.4
11 6.0 JIPVP6 311 J1PVP6 10.1 J1 PVP6
12 3.9 J1PVP7 317 A PVP7 10.8 ,J1PVP7
13 4.3 .I1PVP8 304 AiPYP8 9.0 J1PVP8
14
15 Lognormal distribution? Normal distrbution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
16 r-squared is 0919 r-squared is: 0.898 r-squared is: 0.864 i-squared is: 0,850 r-squared is: 0.939 i-squared is: 0.91 3
17 Recormendations: Recommendations: Recommendations:
18 Use lognormal distribution. Reject BOTH lognormal and normal distributions. Use iogniormal distribution.
19
20 UCL (Landrs method) is 5.6 UCI (based on Z-stlsfic) is 329 UCL (Land's method) is 11.6
21 DATA ID Vanadium 95% UCI Cal1culation DATA ID Zinc 95% UCL Calculation DATA ID Chloride 95% IJCL Calculation

545 J1PVP0/ 1 J1PVPO/ 3.1 IVI
22 J1PVP9 J1IgJPVP9
23 54.6 J1PVN7 53.7 JIPVN7 3.5 .J1P VN
24 57.3 JI PVN8 Number of samples Uncensored values 45.8 JIPVN8 Number of samples Uncensored values 6,7 JIPVN8 Number of samples Uncensored values
25 6117 J1PVN9 Uncensored 12 Mean 59.9 48.5 JIPVN9 Uncensored 12 Mean 48&6 3.5 JIPVN9 Uncensored 12 Mean 12.6
26 52.5 JI PVP1 Censored Lognormal mean 59.9 48.0 JIPVP1 Censored Lognormal mean 48.6 7.6 JIPVPI Censored Lognormal mean 10.7
27 70.s Ji PVP2 Detection limit or POt Std. devn. 5.2 48.6 .flPVP2 Detection limit or POL Std. devn. 4.6 2.1 JIPVP2 Detection limit or POL std devn. 22.8
28 59.7 J1 PVP3 Method detection limit Median 60.0 47,3 JIPYP3 Method detection limit Median 47,2 5.4 JIPVP3 Method detection limit Medan 5.9
29 60.3 JIPVP4 TOTAL 12 Min. 52.5 48.5 JiPVP4 TOTAL 12 Min 43. 8.4 J1PVP4 TOTAL 12 Min, 2.0
30 82.8 .JPVP5 Max. 70.8 61.1 JIPVPs Max. 61.1 83.9 JIPVPS Max. 83.9
31 57.2 JIPVP6 46.9 J1PVP6 10.3 JIPVP6
32 66.1 J1PVP7 48.2 JIPVP7 16.3 J1PVP7
33 61.4 JIPVP8 47.0 JIPVP8 2.0 JiPYP8
34
35 Lognrmal distribution? Normal distribution? Lognormnal distribution? Normal distribution? Lognormal distributon? Normal distribution?
36 r-squared is: 0.974 r-squared is: 0.962 r-squared is: 0.769 r-squared is: 0.732 r-squared is: 0.568 r-squared is: 0.445
37 Recommendations: Recommendations: Recommendations:
38 Use lognormal distribution. Reject BOTH lognormal and normal distributions. Reject BOTH lognormal and normnal distributions
39
40 UCL (Lands method) is 62.7 UCL (based on Z-statisucl is 50.8 UCI. (based on Z-stafistic) is 23.4
41 DATA I0 Fluordde 95% UCL Calculation DATA t0 Nktroge In ndirt 95% UCL Calculation DATA ID NItroge In nitrate and nitrite 95% UCL Calculation

0.70 JIVW2.4 IP G/2.2 1V0
42 1PVP9 JIPVP9 JiPVP9
43 0.43 J1PVN7 1.5 JIPVN7 1.0 JIPVN7
44 1.3 11 PVN8 Number of samples Uncensored values 1.3 JIPVN8 Number of samples Uncensored values 0.88 J1PVN8 Number of samples Uncensored values
45 0.86 J1PVN9 Uncensored 12 Mean 0.68 3.2 JIPVN9 Uncensored 12 Mean 6.7 2.9 J1PVN9 Uncensored 12 Mean 6.7
46 0.91 JIPVPI Censored Lognormal mean 0.69 7.1 J1PVP1 Censored Lognormal mean 7.4 7.0 JIPVPI Censored Lognormal mean 11.1
47 0.41 J1PVP2 Detection limit or P01 Std. devn. 0.31 0.91 A1PVP2 Detection limit or POL Std. devn. 7.7 0.15 JIPVP2 Detection limit or PQL Std. devn, 8.2
48 1.0 J1 PVP3 Method detection limit Median 0.56 8.1 A PVP3 Method detection limit Median 3.1 8.2 J1PVP3 Method detection limit Medan 2,9
49 0.43 J1PVP4 TOTAL 12 Min. 0.41 15.0 J1 PVP4 TOTAL 12 Min, 0.59 165 J1PVP4 TOTAL 12 Min. 0.15
50 0.42 J1PVP5 Max. 1.3 2.9 J1pVPS Max. 26.8 2.9 J1PVPs Max. 27.4
51 0.94 J 1PVP6 10.2 J1PVPO 11.0 J1 PVP6
52 0.42 J1PVP7 26.8 J1PVP7 27.4 JIPVP7
53 0.41 J1PVP8 0.59 JiPVP8 0.15 J1PVP8
54
55 Lognormal distribution? Normal distribution? Lognormal distnibution? Normal distribution? Lognormal distributon? Normal distribution?
56 f-squared is: 0.837 f-squared is; 0,842 r-squared is: 0 982 r-squared is: 0.766 r-squared is: 0.949 r-squared is: 0.786
57 Recommendation: Recommendations: Recommendations:
58 Reject BOTH lognormal and normal distributions. Use lognormal distribution. Use lognormal distrboutio,
59
601 UCL (based on Z-staisuc) is 0.83 UCL (Lanc's method) is 23.7 UCL (Lands..iretthod) is 103
61
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Washnof n Cosur HanordCALCULATION SHEET

Originator -j. 0.Sole Date M912112 Calic. No. OIOON-CA-VO151 Rev. No. 0
Project 1004 ied emediatlon obN. 155ChekdC- H.Dob Z. r Date 09W12112

Subject 100-N-25 Waste Sites Cleanvp Verification 95% UCL Calculations Sheet No. I11 of 13

Ecology Software (MTCAStat) R st, 100-N-25 Excavation (ExC)__________________________

1 DATA to Sulfate 95% UCI Calculation DATA tD TPH - Diesel Range 95% UCL Calculastion DATA to TPH -Dolesell Range Extended 95% UCL Calculation

2 74 J1PVPO 3D 41 PVPOI00 JlV0

2 J1PVP9 2 ~J1PVP9 .J1PVP9

3 1217 JIPVN7 3900 JIPVN7 5000 JlPVN7

4 15,8 J1PVN8 Number of samples Uncensored values 870 J1PVN8 Number of samples Uncensored values 475 JIPVN8 Number of samples Uncensored values

5 18.1 JIPVN9 Uncensored 12 Mean 15.3 4300 JIPVN9 Uncensored 12 Mean 3806 7000 J1PVN9 Uncensored 12 Mean 5535

6 13,6 J1 PVP1 Censored Lognormal mean 16.3 1100 JIPVP1 Censored Lognormal meaw 3938 1500 JlPVP1 Censored Logniormal mean 6336

7 317 J1 PVP2 Detection limit or PQt. SWd. devri. 10Z0 5400 JIPVP2 Detection limit or POL Std. devn. 3071 8700 J1PVP2 Detection limit or POL Sid. devn. 4093

8 15.1 J1PVP3 Method detection limit Median 144 3400 JIPVP3 Method detection limit Median 3300 5500 J1PVP3 Method detection limit Median 5250

9 30,8 J1PVP4 TOTAL 12 Mimi 310 1100 J1IPVP4 TOTAL 12 Min 870 1500 J1 PVP4 TOTAL 12 Min. 475

10 8.3 .I1PVPS Max. 35.9 3UM J1PVP5 Max. 12000 5%0 JIPVP5 Maxc 14000

11 19.6 JI1PVP6 6000 J1PVP6 111000 JIPVP8

12 35.9 J1IPVP7 2100 J1PVP7 3100 JIPVP7

13 3.0 41 PVP8 1200 J1PVP8 14000 J1PVP8
14
15 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?

16 r-squared is: 0.947 r-sKuared is: 0,923 r-squared is: 0.967 r-squared is: 06808 r-squared is: 0.934 r-squared is: 0 940

17 Recommendations: Recommendations: Recommendations:

18 Use lognormal distribution. Use lognormal distribution. Use lognormal distribution.
19
20 UCL (L-ands method) is 28.8 UCL (Land's method) is 7157 UCI (Land's method) is 14857

21 DATA tD Benzo(ejanthacene 95% UCI Calculation DATA to Berao(a)lpyrene 95% UCL Calculation DATA to Benzo(b)fluoranthene M5 UCI Calculation

14 J1PvP0I 3 J1PVP0I O JlV0
1.6 3.1V J1PVP9 2.0VP

23 1Z6 J1 PVK7 3.3 JIPVN7 2.2 J1PVNT

24 1.6 JIPVN8 Number of samples Uncensored values 3.1 J1PVN8 Number of samples Uncensored values 2.1 J1PVN8 Number of samples Uncensored values

25 110 J1 PVN9 Uncensored 12 Mean 27 80 J1PVN9 Uncensored 12 Mean 25 90 JIPVN9 Uncensored 12 Mean 29

28 1.6 J1PVP1 Censored Lognormal mean 32 3.2 JiPYPI Censored Lognormal mean 26 2.1 JIPVP1 Censored Lognormal mean 37

27 81 J1PVP2 Detection limit or POL Std. devn. 42 46 J1PVP2 Detection limit or POt. Std. devn. 33 89 41 PVP2 Detection limit or POL Std. devn. 40

28 19 JIPVP3 Method detection limit Median 3.3 22 J1PVP3 Method detection limit Median 10 26 JIPVP3 Method detection limit Median 12

29 1.8 JIPVP4 TOTAL 12 Min 1.5 3.3 J1PVP4 TOTAL 12 Min 3.1 2.2 JIPVP4 TOTAL 12 Min. 2.0

30 7.5 JIPVP5 Max. 110 8.7 illPVP5 Max. 100 11 illPVPS max. 120

31 110 JIPVP6 100 41PVP6 120 .IIPVP6

32 5.0 J1PVP7 13 J1PVP7 13 4IPVP7

33 1.5 J1PVP8 11 J1PVP8 14 .JIPVP8
34
35 tognormal distribution? Normal distribution? Lognormal distribution? Normal distnibution? Lognormal distribution" Normal distribution?

36 r-squared is: 0-811 r-squared is: 0,653 r-squared is: 01880 r-squared is: 0.711 r-squared is: 0.878 r-squared is: 0.730

37 Recommendations: Recommendations: Recommendations:

38 Reject BOTH lognormal and normal distributions. Reject BOTH lognormal and normal distributions, Reject BOTH lognormal and normal distributions.

39
40 UCL (bsdon -statistic) is 47 UCL (based on Z-stafisfic) is 40 UC. (based on Z-statistic) Is 49

41 DATA 10 Benzo(k)fluorantmne 95% UCL Calculation DATA I0 Cifrysene 95% UCL Calculation DATA ID Fluoranthere 95Y6 UCI Calculation

19 J1PVP0I 2.3 J1PVPOI63 JlV0

42 1, J1PVP9 2.3 VP J 8.3

43 2.0 J1PVN7 2.5 J1PVN7 8.5 J1PVN7

44 1.9 JIPVN8 Number of samples Uncensored values 2.4 J1PVN8 Number of samples Uncensored values 8.5 J1PVNB Number of samples Uncensored values

45 31 JIPVN9 Uncensored 12 Mean 12 110 J1PVN9 Uncensored 12 Mean 33 180 JIPVN9 Uncensored 12 Mean 52

46 2.0 J1PVPI Censored Logniornmal mean 12 2.4 J1PVPI Censored Lognormal mean 40 6.5 illPVP1 Censored Lognormal mean 55

47 22 J1PVP2 Detection limit or POL Std. devn. 14 71 41 PVP2 Detection imit or PQL Std. devn. 47 100 ,I1PVP2 Detection limit or POL Std. devn. 72

48 12 J1PVP3 Method detection limit Median 5.9 26 J1 PVP3 Method detection limit Median 11 39 J1 PVP3 Method detection limit Median 18

49 2.0 J1PVP4 TOTAL 12 Min. 1.9 2.5 JIPVP4 TOTAL 12 Min. 2.3 8.5 JIPVP4 TOTAL 12 Min. 8.3

50 6.4 J1PVP5 Max. 48 9.8 JiPYPS Max. 140 18 JI1PVP5 max. 210

51 48 JIPVP8 140 J1PVP6 210 J1PVP6

52 6.0 JIPVP7 17 J1PVP7 28 J1PVP7

53 5.7 J1PVP8 13 J1PVP8 18 J1PVP8
54
55 Lognormal distribution? Normal distribution? Lognormal distibution? Normal distribution? Lognormal distribution? Normal distribution?

56 r-squared is: 0.883 r-stluared is: 0.735 r-squared is: 0 882 r-squared is: 0.711 r-squared is: 0,868 r-squared is: 0.892

5T recommendations: Rerommendations. Rewrirreredatirrs

58 Reject BOTH lognormal and normal distributions, Reject BOTH lognormal and normal distributions. Reject BOTH log normal and normal distributions,

59
60 UCL (based on Z-statstic) is 18 UCL (based on Z tftc) is 58 UCL (based on i-statistic) is 88

61
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CALCULATION SHEET
Washington Closure Han r

Originator J. D. Skoglie rDate 09/12/12 Calc. No. 010ON-CA-VOISI Rev. No. 0
Project 100-N Field Refmiediation Job No. 14655 Checked C. H. Dobie Date 09/12/12
Subject 1 00-N-25 Waste Sites Cleanup Verification 95% UCL Calculations cpSheet No. 12 of 13

Ecology Software (MTCAStat) Results, I100-N-25 Excavation (EXC)

4 6.0 JI PVN8 Number of samples Uncensored values
5 180 JIPVN9 Uncensored 12 Mean 55
6 6.0 J1PVP1 Censored Lognormal mean 59
7 83 JIPVP2 Detection limit or PQL Std. devn. 80
8 50 JIPVP3 Method detection limit Median 19
9 6.0 J1PVP4 TOTAL 12 Min. 6.0

10 15 11IPVP5 Max. 250
11 250 J 1PVP6
12 30 J1PVP7
13 22 JIPVP8
14
15 Lognormal distribution? Normal distribution?
16 r-squared is: 0.879 r-squared is: 0.682
17 Recommendations:
18 Reject BOTH lognormal and normal distributions.
19
201 UCL (based on Z-statistic) is 93
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CALCULATION SHEET

Washinaton Closure Hanor
Originator J. 0. Skoglie Date 09112/12 Catc. No. 01I00N-CA-VO151 Rev. No. 0

Project 100-N Field Remnediation Job No. 14655 Checked C. H. Dbi I~iI Date- 09/1112

Subject 1 00-N-25 Waste Sites Cleanup Verification 95% UCL Calculations SetN.1 f1

1 Duplicate Analysis -_I 0-N-25 Excavation (EXC)_____________________
Sampling ISamiple Sample Aluminum Antimony Arsenic B arium Be umn Cadmium Calcium Chromium o at

3 X- VO72/ 50 X 15 0 506 Area INumber Date mn/k IQ PQL mgIlkg~ Qn POL ~] 1 I [ rn/k Q P1 m QLi PQL mak PQkgL mgg0~

D uplicate of J1 V 9 72/2 700 X1507 ~ 0.3 1. 1 0 4 5 1 I ~ 0 7 1 1 0 0 2~ 370 5

5J1PVP0 J1PP 7241!70 X 1. 0.2 1 n3 1-!7

6 Analysis: ________

7 _____TDL- 5 f0.6 10 J2 0.2 0.2 f100 [12
8 Both > PQL? Yes (continue) Yes (continue) Yes fcontinue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Ys(otne

9 Duplicate Both >5xTDL? Yes (calc RPD) No-Stop (acceptable) No-Stop (acceptable) Yes (calc RPD) NoSo(cetbe oSo (acceptable) Yes (calc RPD) Yes (cale RPD) No-Stp(cetbe

10 Analysis RPD 1.7% Ii13.1% _________ ________ 9.4% j6,2% _________

11 ______Difference > 2 TOL? Not applicable No - acceptable No - acceptable Not applicable No - acceptable No - acceptable Not applicable Not applicableNo-actbe

12
13 Duplicate Analysis -_1 0-N-25 Excavation (EXC)___________________

14 Sampling HEIS JSample Cope Iron Lead Maaneslum n Man anese Nickel Potassium Silicon Sdu

15 Area Number jDate m a 0 1 PL rn k! Q IQ ma3k[ Q IP rn/k Q POL rnJ PQ k~]~7I~ 0 in22P

16 EXC-4 J1IPVPO 17/24/12 16,1 02 {. 4602 5 j4670 ji5 322 X10 0.9 .12 126 384TXJ53 298E5.

17 D1!Vof JI1PVP9 J7/24/12 16. !240 Xjj j* 3.7 4.5 0.269 444 3621~ .2 j i j ~ j t
18 Analysis: ________ __________ __________ 

__________

19 _ _ TDL 1 5 5_ _ _ 75_ __ 5 4 400 [2 5

20 Both > PQL? Yes (continue) Yes (continue) Yes (continue) 1 Yes (continue) j Yes (continue) Yes (continuej Yes (continue) Yes (continue) Ys(otne

21 Duplicate Both >6xTDL*? Yes (cale RPD) Yes (caic RPD) No-Stop (acceptable) Yes (calc RPD) Yes (cabc RPD) No-Stop (acceptable) No-Stop (acceptable) Yes (caic RPD) Ysci P

22 Analysis RPD j 3.7% 11.4% f5.0% 2.5% _________ ________ 4.0%197

23 ____ Difference > 2 TOL? Not applicable Not applicable j No - acceptable Not applicable Not applicable No - acceptable No - acceptable Not applicable Ntapial

24
25 Duplicate Analysis - I 0-N-25 Excavation (EXC) _____________ inNiriteand____-______Rg

26Smln1 ES Sml Vndu icClrd Nitrogen in Nitrate N taeSulfate TPH - Diesel Range Etne

28 EXC-4 APVPO 7/24/12 535 X 10.088 44.3 X 0.37 3.2 6 1p 9 2.5 J 01 23 0 2  j7.5 1.7. 2600 J 650 3300 J 960

SapingNtate of 
B 

Extende60 Bo

29 DuJpVOIcaeo J1IPVP91 7/24/12 55.4 X 0.9 43.3 X 0.39 2.9 B 2.0 2.2 JB 0.31 2.0 0.29 7 1.7 2000 J 690 2800 J 1000

30 Analysis:________________ 
_____

31 ____ TDL 2.5 1 2 0.75 0.75 5 5000 5000

32 Both > POL? Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue)

34. Analysis RPD 3.5% 2.3%_________________

35;_____ Difference > 2 TDL? Not applicable Not applicable Nc - acceptable No - acceptable No - acceptable No - acceptable No - acceptable No - accepable

36 Qualifiers are defined on sheet 3
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Acrobat 8.0

CALCULATION COVER SHEET

Project Title: 100-N Field Remediation Job No. 14655

Area: -100-N

Discipline: Environtmental Calculation No: OIOON-CA-VOI 52

Subject: 1 00-N-25 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculations

Computer Program: Excel Program No: Excel 2003

The attahed calcuilations have been generated to document comnpliance with established cleantup levels. These calculations
should be used in conjunction with other relevant documents in the administatiuve reord.

Commirtted Calculation Z Prelinunary n Superseded nI Voided E]

Rev. Sheet Nsznbers Oelglnator Checkter Reviewer Approval Date

Covrrny = 1 H-Dbe N K. Schiffern D F. O'enater 12 0If-

Total = 4N

SUMMARY OF REVISION

WCH-DE-0I 8 (05/08/007)

DE01-437.03
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Washington Closure Hani 111C. CALCULATIN SHEET
I Originator I i. D. Skoglie I Date: 1 10/15/2012 ICalc, No.: I 0100N-CA-V01 2 IRev.: I 0

ProjeeeI 100-N Field Reffediation IJob No: 114655 Chocked: IC, H. Dobie W Date: I 0/15/2012
Subject: I I WN-25 Waste Site Direc Contact Hazard Qotient and Carcinoenic Risk Calculations ISheet No. I of 3

IPURPOSE:
2

3 Provide documentation to support the calculation of the direct contact hazard quotient (HQ) and excess
4 carcinogenic risk for the I 00-N-25 waste site. In accordance with the remedial action goals (RAGs) in
5 the remedial design report/remedial action work plan (RDR!RAWP) (DOE-RL 2006b), the following
6 criteria must be met:
7
8 1) An HQ of <1.0 for all individual noncarcinogens
9 2) A cumulative HQ of <1.0 for noncarcinogens

10 3) An excess cancer risk of <1 x 10'6 for individual carcinogens
11 4) A cumulative excess cancer risk of <1 x 10-5 for carcinogens.
12

13
14 GIVEN/REFERENCES:
15
16 1 ) DOE-RL, 2006a, 100-N Area Sampling and Analysis Plan for CERCLA Waste Sites,
17 DOE/RL-2005-92, Rev. 0, U.S. Department of Energy, Richland Operations Office, Richland,
18 Washington.
19
20 2) DOE-RL, 2006b, Remedial Design Report/Remedial Action Work Plan for the 100-N Area,
21 DOE/RL-2005-93, Rev. 0, U.S. Department of Energy, Richland Operations Office, Richland,
22 Washington
23

24 3) WAC 173-340, "Model Toxics Control Act - Cleanup," Washington Administrative Code, 1996.
25

26 4) WCH, 2012, Remaining Sites Verification Package for the 100-N-25, French Drain I Liquid Waste
27 Site, Attachment to Waste Site Reclassification Form 2012-079, Washington Closure Hanford, Inc.,
28 Richland, Washington.
29
30

31 SOLUTION:
32
33 1) Generate an HQ for each noncarcinogenic constituent detected above background or required
34 detection limit/practical quantitation limit and compare it to the individual HQ of <l.0
35 (DOE-RL 2006b).
36

37 2) Sum the HQs and compare this value to the cumulative HQ of <1.0.
38

39 3) Generate an excess cancer risk value for each carcinogenic constituent detected above background or
40 required detection limit/practical quantitation limit and compare it to the excess cancer risk of
41 <I x 10- (DOE-RL 2006b).
42

43 4) Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of <1 x 10-5.
44

45
46

47
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Washington Closure Hanfq~d, Inc. CALCULATION SHEET
I Originator: 1 1, D. Skoglic ?Ih I Date: I10/15/2012 ICaic. No.: I OIOON-CA-V0152 IRev,.: 1 0

Projwc: I100-N Field R ediation IJob No: 14655 Checked: IC. H. Dobie D~ate: J10/15/20121
Subject: I100-N-25 Waste Site Direct Contact Hazard g.otient and Carcinogenic Risk Calculations IShee No, 2 or 3

METHODOLOGY:
2
3 The I 00-N-25 waste site is comprised of one decision unit for verification sampling consisting of the
4 excavation area. The direct contact hazard quotient and carcinogenic risk calculations for the I100-N-25
5 waste site was conservatively calculated for the entire waste site using the greater of the maximum or
6 statistical verification soil sample results (WCH 2012). Of the contaminants of potential concern
7 (COPCs) for this site, boron, molybdenum, and the detected polycyclic aromatic hydrocarbons (PAHs)
8 require HQ and risk calculations because these analytes were detected and a Washington State or
9 Hanford Site background value is not available. Nitrogen in nitrate and nitrite require HQ and risk

10 calculations because this analyte was detected above the Washington State or Hanford Site background
i i value. Although total petroleum hydrocarbons (diesel range extended) were detected and no background
12 value is available, the risk associated with total petroleum hydrocarbons do not contribute to the
13 cumulative toxicity calculation. All other site nonradionuclide COPCs were not detected or were
14 quantified below background levels. An example of the HQ and risk calculations is presented below:
15
16 1) For example, the statistical value for boron is 1.4 mg/kg, divided by the noncarcinogenic RAG value
17 of 16,000 mg/kg (calculated in accordance with the noncarcinogenic toxics effects formula in WAC
18 173-340-740[3]), is 8.8 x 10-5. Comparing this value, and all other individual values, to the
19 requirement of <1.0, this criterion is met.
20

21 2) After the HQ calculation is completed for the appropriate analytes, the cumulative HQ can be
22 obtained by summning the individual values. To avoid errors due to intermediate rounding, the
23 individual HQ values prior to rounding are used for this calculation. The sum of the HQ values is
24 1.9 X 10-3 Comparing this value to the requirement of <1 .0, this criterion is met.
25
26 3) To calculate the excess cancer risk, the maximum or statistical value is divided by the carcinogenic
27 RAG value, then multiplied by 1.0 x 1 0'. For example, the statistical value for
28 benzo(b)flouranthene is 0.049 mg/kg, divided by 1.37 mg/kg, and multiplied as indicated, is
29 3.6 x 10-8. Comparing this value, and all other individual values, to the requirement of < x 10-6,
30 this criterion is met.
31
32 4) After these calculations are completed for the carcinogenic anal ytes, the cumulative excess cancer
33 risk can be obtained by summing the individual values. To avoid errors due to intermediate
34 rounding, the individual cancer risk values prior to rounding are used for this calculation. The sum
35 of the excess cancer risk values is 6.2 x 10. Comparing this value to the requirement of <1 x105
36 this criterion is met.
37
38
39 RESULTS:
40
41 1) List individual noncarcinogens, and corresponding HQs >1.0: None
42 2) List the cumulative noncarcinogenic HQ >1.0: None
43 3) List individual carcinogens and corresponding excess cancer risk >1 x 1 0,: None
44 4) List the cumulative excess cancer risk for carcinogens >1 x 10-5: None
45
46
47 Table I shows the results of the hazard quotient and excess cancer risk calculations.
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Wastungton Closure Hafd Inc. CALCULATION SHEET
IOriginator J.3 D. Skoglie I Date: I10/15/212I al.No.: IOIOON-CA-VOI52 I Rev.: 1 0

Pro Ic 0- il eeiro Job No: 14655 1Checked: C H. Dobje Date: 110/15/2012

Subject. 100-N-25 Waste Site Direct Contact Hazard Qotient and Carcinogenic Risk Calculationts Sheet No. 3 of 3

Table 1. Direct Contact Hazard Quotient and Excess Cancer Risk Results
2 for the 100-N-25 Waste Site.

3 __________________ _______________________ ________ ______

4 Maximum or Noncarcinogen Carcinogen
5 Contaminants of Potential Statistical RAGh Hazard RAGb Carcinogen
6 Concern Value, In/ Quotient (mg/kg) Rs

8 Meuus
9 Boron 1L4 16000 8.8F-05 - ___

10 Molybdenum ________ 0.36 400 9.08E-04 - ____

11 Nitrogen in nitrate and nitnte 103 1284000 8.OE-04 J - f -

12 Pajv~ Aromade ydrocaubons ______

13 AMnLbtlie 00240 4.613-06 -

14 Anthracene 0.027 24,00 1.1 E-06 - -

15 Benzo~a)anthracene 0.0)47 - -- 1.37 3.48-08

16 Benzo(a)pyrene 0.040 - 0.137 2.9E-057

17 Benzo~b)fluoranthene 0.049 -- -1.37 3.6E-08

18 Benzo(ghi)perylenec 0,057 2,400 2.4E-OS -

19 B nokfluoranthene 0.018 -- -13.7 1.3E-09

20 Chrysene 0.056 - 137 4.1E-10

21 Dibnzah)anthmme 0,029 -- -- 0.137 2.18-07

22 Fluoranthene 0.086 3,0 2.78-05 -

Fluorene 0.018 3,20 5.6E-0,6 -

23 Indeno(l,2,3-cd)pyrene 0.067 - -1.37 4,9E-08

24 Phenanthrenec 0.094 24,000 3.911-06--
25 Pyrene 0.093 2,400 3.917-05 -

26 ris -s

27 Cumulative Hazard Quotient: 1.9E-3
28 Cumulative Excess Cancer Risk: 6.2M-7
29 Notes:

30 'From WCH (2012).

31 Value obtained from the 100-N Ame RDRJ'RAWP (DOE-RI. 2006b) or Washington Administrative Code (WAC) I73-340-740(2
32 Method B, 1996, unless otherwise noted.

33 Toxicity data for these chemicals arm not available. The cleanup levels are based on use of surrogate chemicals.

34 benzotgh,i)pexylene surrogate: pyrene

35 phenanthree surrogate: anthracene
- =not applicable

36 RAG =remedial action goal
37

38

39

40 CONCLUSION:
41

42 The calculations in Table I demonstrate that the 1 00-N-25 waste site meets the requirements for the
43 direct contact hazard quotients and carcinogenic (excess cancer) risk, respectively, as identified in the
44 RDR/RAWP (DOE-RI 2006b) and SAP (DOE-RL 2006a). The direct contact hazard quotients and
45 carcinogenic (excess cancer) risk calculations are for use in the RSVP for this site.
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Acmbat 8 0

CALCULATION COVER SHEET

Project Tite: 1 00-N Fied Remediation Job No. 14855

Area: 100-N

Discipline: Environmental *alculation No: OIOON-CA-V0153

Subject: 100-N-25 Hazard Quotient and Carcinogenic Risk Calculation for Protection of Groundwater

Computer Program: Excel Program No: Excel 2003

The attached calculations have been generated to document oompliance with established cleanup levels. These calculations
should be used in conjunction with other relevant documents in the administrative record,

Committed Calculation ID Preliminary [] Superseded El Voided 1]

Rev. Shet Numbers, Originator Checker Reviewer Approval Date
Cover - 1 D k'e H w Nl. K Schiffem D, F. Obenauer I

0 Sheets =3 j(1.
_____ Total =4 ___K__s__f

SUMMARY OF REVISION

WMH-DEMS1 (05/012007) *Obtain Cate. No, from Document Control and Form from Intranet
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Washington Closure Hanfor:4, Inc. CALCULATION SH-EST
Originator: I J.D. Skolie bDI NW 115/12 le. No.: 0100N-CA-V0153 Rev.. 0
l Project I 100-NAmeaie1cfRerediation I Job No: I 146S5 I Cheoe& I C .DbeC)I Dt:I1/51

S -bIec I 00-N-25 Waste Site Hartrd Quotient and Carcinogenc Risk Calculatiofor Proecio Sheof.Io
Sujc,1Groundwater SetN.Io

i PURPOSE:
2

3 Provide documentation to support the calculation of the hazard quotient (HQ) and excess carcinogenic
4 risk associated with soil contaminant levels compared to soil cleanup levels for protection of
5 groundwater for the 1 00-N-25 waste site. In accordance with the remedial action goals (RAGs) in the
6 remedial design report/remedial action work plan (RDRIRAWP) for the 100-N Area (DOE-RL 2006),
7 the following criteria must be met:
8

9 1) An HQ of <1.0 for all individual noncarcinogens
10 2) A cumulative HQ of <1.0 for noncarcinogens
11 3) An excess cancer risk of <1 x 10-6 for individual carcinogens
12 4) A cumulative excess cancer risk of <1 x 1 0- for carcinogens.
13
14
15 GIVEN/REFERENCES:
16
17 1) BHI, 2005, 100 Area Analogous Sites RESRAD Evaluation, Calculation No. OlOOX-CA-V0050,
18 Rev. 0, Bechtel Hanford, Inc., Richland, Washington.
19
20 2) DOE-RL, 2006, Remedial Design Re port/Remedial Action Work Plan for the I100-N Area,
21 DOE/RL-2005-93, Rev. 0, U.S. Department of Energy, Richland Operations Office, Richland,
22 Washington.
23
24 3) WAC 173-340, "Model Toxics Control Act - Cleanup," Washington Administrative Code, 1996.
25
26 4) WCH, 2012, Remaining Sites Verification Package for the 100-N-25, French Drain I Liquid Waste
27 Site, Attachment to Waste Site Reclassification Form 2012-079, Rev 0, Washington Closure
28 Hanford, Inc., Richland, Washington.
29

30
31 SOLUTION:
32
33 1 ) Generate a HQ for each noncarcinogenic constituent detected above background in soil and with a
34 Kd less than that required to show no migration to groundwater in 1,000 years using the RESRAD
35 generic site model (BHI 2005).
36
37 2) Sum the HQs and compare this value to the cumulative HQ of <1.0.
38
39 3) Generate an excess cancer risk value for each carcinogenic constituent detected above background in
40 soil and with a &~. less than that required to show no migration to groundwater in 1,000 years using
41 the RESRAD generic site model (BHI 2005).
42
43 4) Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of<l1 x 10-5.
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Washmington Closure H1 anf Inc. CALCULATION SHEET
IOriginator: IJ. D. Skoglie Date: 1 0/13/12 Cale. No.: 010OON-CA-VOIS Rev. 0

I Project: J100-N AxeaField Rmediation IJob No: 114655, Checked: C, H. Dobie // Date: 109/13/12

Subject., 160-N-25 Waste Site Hazard Quotient and Carcinogenic Risk Calculation for Protection of Shee No. 2 of 3
1 1 Groundwater

I METHODOLOGY:
2
3 The 100-N-25 waste site is compnised of one decision unit for verification sampling, consisting of the
4 excavation area. The protection of groundwater hazard quotient and carcinogenic risk calculations for
5 the 100-N-25 waste site were conservatively calculated for the entire waste site using the statistical or
6 maximum value for each analyte (WCH 2012). Based on the generic site RESRAD model (BHI 2005)
7 and a vadose zone thickness of approximately 21 mn (69 ft), a Kd of 3.6 or greater is required to show no
8 predicted migration to groundwater in 1,000 years. Nitrogen in nitrate and nitrite requires HQ and risk
9 calculations because they are detected above the Washington State or Hanford Site background value,

10 and has a Kd of less than 3.6. Boron is included because it has a Kd of less than 3.6, and no Hanford
I1I background value has been established. All other site nonradionuclide COPCs were undetected,
12 quantified below background levels, or have a Kd greater than or equal to 3.6. An example of the HQ
13 and risk calculations for soil constituents with a potential impact to groundwater is presented below:
14
15 1) The hazard quotient is defined as the ratio of the dose of a substance obtained over a specified time
16 (mg/kg/day) to a reference dose for the same substance derived over the same specified time
17 (mg/kg/day). The hazard quotient can also be calculated as the ratio of the concentration in soil
I8 (maximum or statistical value) (mg/kg) to the soil RAG (mg/kg) for protection of groundwater,
19 where the RAG is the groundwater cleanup level (gg/L) (calculated with, and related to the hazard
20 quotient through, WAG 173-340-720 (3)(a)(ii)(A), (1996) x 100 x 1 mg/1bOO pg (conversion factor).
21 This is based on the "100 times rule" of WAG 173-340-740(3)(a)(ii) (A) (1996). For example, the
22 statistical value for boron of 1.4 mg/kg, divided by the noncarcinogenic RAG value of 320 mg/kg is
23 4.4 x 10'3. Comparing this value to the requirement of <1.0, this criterion is met.
24
25 2) After the HQ calculation is completed for the appropriate analytes, the cumulative EQ can be
26 obtained by summing the individual values. (To avoid errors due to intermediate rounding, the
27 individual HQ values prior to rounding are used for this calculation.) The cumulative HQ for the
28 1l00-N-25 waste site is 1. 1 x 10-'. Comparing this value to the requirement of< 1.0, this criterion is
29 met.
30
31 3) To calculate the excess cancer risk, the maximum or statistical value is divided by the carcinogenic
32 RAG value, and then multiplied by I x 10-6. There were not any constituents in this calculation that
33 had a carcinogenic RAG associated with it. Therefore, the requirement of <1 x 10-6 is met.
34 Furthermore, the criterion for cumulative excess cancer risk for carcinogens is also met.
35
36 4) The soil cleanup RAGs for protection of groundwater are based on the "100 times" provision in
37 WAG I 73-340-740(3X(a)(ii)(A). WAG 1 73-340-740(3)(a)(ii)(A) (1996) provides the "100 times
38 rule" but also states "unless it can be demonstrated that a higher soil concentration is protective of
39 ground water at the site." When the "100 times rule" values are exceeded, RESRAD was used to
40 demonstrate that higher soil concentrations may be protective of groundwater.
41
42
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Wasigo Closure Haafotd, Inc. CALCULATION SHrEET
Oil ~ ~ ~ ~ e iTto 1.0 k ie"Dt 15/1 Cale. No. OIODN-CA-VOI53 Rev.: 0

?prject: 100-N Ame FieffRernediation I Job No: I 14655 I Checked: I C. K. Dobie C4 & ae I1151

Sujct100-N-25 Waste Site Hazard Quotient and Carcinogenic Risk Calculation for Protection of Sheet No, 3 of 3

1rudae

2 RESULTS:
3
4 1) List individual noncarcinogens and corresponding HQs >1.0: None
5 2) List the cumulative noncarcinogenic HQ >1.0: None
6 3) List individual carcinogens and corresponding excess cancer risk >1 x 10'6: None
7 4) List the cumulative excess cancer risk for carcinogens >1 x 1 05: None.
8
9

10 Table I shows the results of the calculations.
11
12

13
14 Table 1. Hazard Quotient and Excess Cancer Risk Results for
15 ___________ the 100-N-25 Waste Site.______ _____

16 Maximum or INoucarcinogen IICarcinogen
17 Contaminants of Potential Cocr ttisticai value RAG Hazard j RAGh Carcinogen

18 Conmerjkt_ g (mg/kg) Quoin (tug/Risk

19

20 Boron ] 1.4 304.4E-03 I -

2 Itro en MInitratc and Nitrite l1 I 1. OE-0I -

24 Cumulative Haz-ard 2otient:_____ ___________

25 Cumulative Excess Cancer Risk: 0 .0ET00O

26 '- From WCH (2012).
27 b =Value obtained from the Cleanup Levels and Risk Calculations (CLARC) database using Groundwater. Method B, results and the
28 .10 timecs" model.
29 - - not applicable

30 RAG = remedial action goal

31
32

33

34

35
36
37 CONCLUSION:
38
39 This calculation demonstrates that the 100.-N-25 waste site meets the requirements for the hazard
40 quotients and excess carcinogenic risk for protection of groundwater as identified in the RDRIRAW P
41 (DOE-RL 2006).
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APPENDIX C

DATA QUALITY ASSESSMENT
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APPENDIX C

DATA QUALITY ASSESSMENT

VERIFICATION SAMPLING

A data quality assessment (DQA) was performed to compare the verification sampling approach
and resulting analytical data with the sampling and data requirements specified in the
site-specific sample design (WCH 2012b). This DQA was performed in accordance with
site-specific data quality objectives found in the JO-NArea Sampling and Analysis Plan for
CERCLA Waste Sites (1 00-N Area SAP) (DOE-RL 2006).

A review of the sample design (WCH 2012b), the field logbook (WCH 2012a), and applicable
analytical data packages has been performed as part of this DQA. All samples were collected
and analyzed per the sample design. In addition, ion chromatography (IC) anions analysis, by
EPA method 9056, was also requested. IC anions are not contaminants of potential concern
(COPCs) for 100-N-25 waste site.

To ensure quality data, the SAP data assurance requirements and the data validation procedures
for chemical analysis (BHI 2000) are used as appropriate. This review involves evaluation of the
data to determine if they are of the right type, quality, and quantity to support the intended use
(i.e., closeout decisions). The DQA completes the data life cycle (i.e., planning, implementation,
and assessment) that was initiated by the data quality objectives process (EPA 2006).

Verification sample data collected at the 1 00-N-25 waste site were provided by the laboratory in
sample delivery group (SDG) J01 572. SDG J0l1572 was submitted for third-party validation.
No major deficiencies were identified in the analytical data set. Minor deficiencies are discussed
for the I100-N-25 data set, as follows below. If no comments are made about a specific analysis,
it should be assumed that no deficiencies affecting the quality of the data were found.

SDG JO01572

This SDG comprises 13 statistical verification samples (JlIPVN7 through J1IPVN9, J1IPVPO
through J1IPVP9) from the 100-N-25 excavation. This SDG includes a field duplicate pair
(J1PVPO/Jl PVP9). These samples were analyzed for inductively coupled plasma (ICP) metals,
mercury, nitrate/nitrite, IC anions, polycyclic aromatic hydrocarbons (PAH), and total petroleum
hydrocarbons (TPH). SDG JO01572 was submitted for third-party validation. In addition, one
equipment blank (J1IPVRO) was analyzed for ICP metals and mercury. Minor deficiencies are as
follows:

In the ICP metals analysis, the chromium and zinc were detected at low levels in the method
blank (MB). Significantly higher concentrations of chromium and zinc were detected in the field
samples, and their results are not comparable to the concentrations observed in the MB.
However, the chromium and zinc results in the field equipment blank sample (J1IPVRO) are
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comparable to the equipment blank and have been qualified as undetected and estimated with
"UJP flags by third-party validation. Estimated data are usable for decision-making purposes.

In the ICP metals analysis, all silicon results were considered estimates and flagged "J" by
third-party validation due to a laboratory control sample (LCS) result below the quality control
(QC) limits at 16%. Estimated data are usable for decision-making purposes.

In the ICP metals analysis, the relative percent differences (RPDs) for calcium and silicon are
above the project QC limit of 30%, at 83% and 39%, respectively. In addition, the RPD for
silicon is above the project QC limit of 30%, at 39%. The associated sample results are
considered estimates and were flagged "J" by the third-party validation. Estimated data are
usable for decision-making purposes.

In the ICP metals analysis, the matrix spike (MS) recoveries were out of project acceptance
criteria for four analytes (aluminum, antimony, iron, and silicon). For aluminum and iron, the
spiking concentration was insignificant compared to the native concentration in the sample from
which the MS was prepared. The deficiency in the MS is a reflection of the analytical variability
of the native concentration rather than a measure of the recovery from the sample. Antimony
and silicon did not have mismatched spike and native concentrations in the original MS. The
original MS recoveries for antimony and silicon were 42% and -10%. All antimony and silicon
data for SDG JO 15 72 were considered estimates and flagged "J", by third-party validation due to
the MS recoveries outside the limits. Estimated data are usable for decision-making purposes.

FIELD QUALITY ASSURANCE/QUALITY CONTROL

Relative percent difference evaluations of main sample(s) versus the laboratory duplicate(s) are
routinely performed and reported by the laboratory. Any deficiencies in those calculations are
reported by SDG in the previous sections.

Field quality assurance (QA)/QC measures are used to assess potential sources of error and cross
contamination of samples that could bias results. The field QA/QC sample, listed in the field
logbook (WCH 2012a), is shown in Table C-i. The main and QA/QC sample results are
presented in Appendix B.

Table C-1. Field Quality Assurance/Quality Control Samples.

Sample Area Main Sample Duplicate Sample

Excavation J1PVPO J1PVP9

Field duplicate samples are collected to provide a relative measure of the degree of local
heterogeneity in the sampling medium, unlike laboratory duplicates that are used to evaluate
precision in the analytical process. The field duplicates are evaluated by computing the RPD of
the sample/duplicate pair(s) for each COPC. Relative percent differences are not calculated for
analytes that are not detected in both the main and duplicate sample at more than five times the
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target detection limit (TDL). Relative percent differences of analytes detected at low
concentrations (less than five times the detection limit) are not considered to be indicative of the
analytical system performnance. The calculation brief in Appendix B provides details on
duplicate pair evaluation and RPD calculation.

None of the RPD calculated for the field duplicate sample are above the acceptance criteria of
30%. A secondary check of the data variability is used when one or both of the samples being
evaluated (main and duplicate) is less than five times the TDL, including undetected analytes. In
these cases, a control limit of ±2 times the TDL is used (Appendix B) to indicate that a visual
check of the data is required by the reviewer. No sample results required this check. A visual
inspection of all of the data is also performed. No additional major or minor deficiencies are
noted. The data are usable for decision-making purposes.

Summary

Limited, random, or sample matrix-specific influenced batch QC issues such as those discussed
above are a potential for any analysis. The number and types seen in these data sets are within
expectations for the matrix types and analyses performned. The DQA review of the
100-N-25 waste site verification sampling data found that the analytical results are accurate
within the standard errors associated with the analytical methods, sampling, and sample
handling. The DQA review for the 1 00-N-25 waste site concludes that the reviewed data are of
the right type, quality, and quantity to support the intended use. The analytical data were found
acceptable for decision-making purposes.

The verification sample analytical data are stored in the Environmental Restoration project-
specific database prior to being submitted for inclusion in the Hanford Environmental
Information System database. The verification sample analytical data are also summarized in
Appendix B.
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